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LETTER OF TRANSMTTTAL; 


Depaktment of tfif. Interior, 

Rfueau of Education, 
^^nMngton, Srpiember 2!), 1913. 

Sir: For a largo portion of tlio children of tlio United States 
vocational education must mean education in agriculture and the 
arts of life on the farm. In recognition of this fact, agriculture is 
now taught in some way and to some extent in hundred.s of public 
liidh schools and in the lower schools of many of the States. Possibly 
tile ^eatest difruvilty in teaching this auhjcct is that of making it 
s. I fTiciently concrete and practical. Too ofUm the teaching begins 
and ends with the assignment and recitation of lessons from the pages 
of a textliook.. To make the teaching effective each lesson must 
follow the necessary pedagogical order from concrete experience 
tlirough interpretation and generalization back to concrete practical 
application. The pupil must become an intelligent worker and 
direchir of his owit work and must learn not merely by looking on 
and listening, hut by iutolligeiit jiarticipation. The “Home-project 
plan'’ worked out in Massachiiset!W*jiuthin the' last few years and 
now applied in the State-aided scliools of that State makes such intelli- 
gent participation possible. By requiring boys to do productive 
work as a means of instruction, it enables many boys to continue 
their studies m schools who otherwise would not be able to do so. 
By projectuig the work of the school into the homo in the vital way 
in which It docs, it enlists the interest of jiarents and becomes a means 
of tlwir education in this anbjGct, thus affecting quickly the work on 
the famis of the coqimiiiiity. Because of the wide interest in this 
mibject, I roc^mend that the accompanying manuscript, prepared 
by R. W. StiiVison, he published as a hplletin of the Bureau of Ediica- 
tic.ii. The report by William T, Bawden on the ^pes of Massa- 
c usetts Agricultural Schools, printed as an appendix, was jointly 
agreed upon by Mr. Bawden and U. S. Hawkins, L. II. Dennis, and 
L. 11. .tarns, of the State Departments of Education of New York, 
Ponnsylvapia, and Now Jersey, respectively. 

Respectfully submitted. 


The Secretary of the Interior. 


P. P. Claxton, 

Commissioner^ 

' ^ ^ 
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Chapter I. 

^(OCATIONAL AGRICULTURAL EDUCATION. 


1. ELEMENTS NECESSARY TO SUCCESS. 

■ ' f vocutiomil education is that 

Joiin of vocational training which fits for the occupations connected 
_ iMlh the tillage of the soil, the care of domestic animals, forestry 
and (.(her wage-earning or productive work on the farm. Voca- 
tional agncultura education i.s, thus, one phase of effort toward con- 

There is now a general movement throughout our country for 
iigricul tiiral education of secondary grade. There are probably not 
fmver than 500. secondary schools in wliicli agriculture is now sS\ 
oub y taught, ihe training varies from the study of an agricultural 
extbook in the hands of the general teacher, who does not bring to 
her task any social training, to the out-and-out vocational sclmol 
where the teachers are specialists in agriculture. ’ 

(1) ^ofiteble production the test of efficient training.-Productive 

wo^ of a high order of eiricftncy is coming to be considered the real 
eat of all systems of vocational education of secondary grade Par- 
tic.ularly m vocational agriciiltunjj education it is coining to' be 
nicepted that the traiiung must bo such as to develop both skill and 
managerial abilrty. The competent former must bo ncft only expert 
1.1 the varied tecbmque of bis calKiig, but also a sound and progres- 
sjve blisiacss ^ jiTanager. ‘ , ^ ° . 

(2) Spect^or versus pmticipaht— Neither skill nor business' 
ability can he learned from books alone, nor merely from observa- 
rion of the work and management of others. Both require active 
participation during the learning period in productive farming opera- 
tions oi real economic or coinmercial importance.* The masterful 
constructive imagination biay accomplish much for him who pos- 
bossM it, and for hia needs books and observation may. finally 
result 1.1 vocational efficiency. The difficulty is that such powerful 
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imagination is so ruro us to constitute him who has it a 'genius, far 
removed from the common run of boys '14 to 18 or 20 years of ago 
who live on farms, who expect to follAW fanning for a living, and 
whose training is not likely to extend beyond that afforded by the 
vocational agricultural s(^iool. 

(3) banger — Too mucn reflection^ not enough action.— In 

■general, if there is a defect in > large agricultural .schools which 
boys must leave home in large numbers to attend, and which, in 
order to secure adequate attendance to justify their cost, must 
apparently limit their training fo six or eight fall and winter months, 
it is the dej^ect of putting too great reliance upon hooks and observa- 
tion, to the exclusion during the intensive learning periods of active 
participation in the type or types of productive farming the boys 
intend to follow after graduation. Too great, one Juay almost say 
in the cases of many of the boys fatal, reliance is put on the ability 
of the students once well grounded in sound theory at the school to 
put that theory into successful practice on their own farms, alone and 
iinaided. Even if the huge school undertook to put its plant and 
equipment to the strictest possible productive farming use^ of a 
profitable commercial character, and to induct its students into its 
aims and to school them in its methodsf its efforts would bo more 
than likely to break down through sheer w^eight of numbers. School 
farms at present can* hardly' be cluuned to be thoroughgoing com- 
mercial farming concerns. The most flattering school photographs, 
where the aims of the school are most emphatically practical, show 
by far too few actual participants and by far too many spectators. 
To see a tiling done, however good the demonstration' is not to do 
it oneself. To participate in the carrying out of an enterprise 
planned and ordered by another — by even an agricultural-school 
instructor-may leave one little better than a gang laborer. The 
pittance paid per hour, where nay pay nt all is given, can hardly, as 
an incentive to keen interest and alert action, be considered compa- 
rable to the reward the student might hope to realize from an inde- 
pendents enterprise planned and executed by himself and wholly for 
his own profit or that ol his family. It must be feared that, however 
excellent may he^^work in selected demons tratio 113 and in certain 
really valuable experiments, school farming must, from a strictly 
commerciaL. point of view, always ren>ain more or less artificial. 

' Perhaps the best use to wliich agricultural ^school, large or small, 
can put^ its own land or equipment is that of demonstration. Most 
schools appear to have adopted this view. It is not.clearj however, 
that any considerable nuxnbeT have adopted methods of training cal- 
c^at^ to oi^icome their defkts as agencies for graduating students 
^iS^oroughly trained in the practice as well as theiory of practical. 
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Startling and stupendous problem. — The proUem, then, of pro- 
viding fur actual participation, both os manager and as workSlt, in 
productive farming, simultaneously with bis classroom instruction, 
on the part of the boy in the agricultural school, may fairly be looked 
upon US the most startling and stupendous problem in the great 
field of vocational oitm^tion. How shall it he solved ? 

2. THE MASSACHUSETTS HOME-PROJECT PLAN. ^ 

Massachusetts has developed u plan for the solution of this prob- 
lem. This plan was fully set forth in the report submitted to the 
legislature in January, 1911, by the Massachusetts Board of hldu- 
* cation. The legislature has provided State aid forcarrving thfs plan 
into effect. A^vocational agricultural school may be ^tablished by 
any to\yn or city, or by any group of towns or cities which may vol- 
iin^rily form themselves into a district for tliis purpose. Evening 
school classics in agriculture may be established by any school com- 
luittee. The St;ate has not been definitely divided into districts by 
the legislature, but certain counties have been authorized to maintain 
agricultural schools. 

Provided an agricultural school, day -or evening, large or small, 
(aught by ode teacher or more, with or without school land and live 
stock, with training extending over two, three, or four j^ears, a school 
in- general agricidture, or in such specjalize/l production as market 
gardening— provided an agricultural school is approved by the Mas- 
sachusetts Board of Education as to “organization, control, location, 
equipment, courses of study, qualifications of teachers, methods of , ^ 
instruction, conditions of admission and employment o/^^pils, and 
expenditure of money,"' the community, voluntary district, or county 
maintaining it is entitled to reimbursement from the treasury of 4ho 
State to the extent of one-half the amount ex|>ended for maintaining 
the school from funds raised by local taxation. The Slate in agri- 
cultunil as in industrial education contributes nothing toward the 
initi^ cost of land, buildings^ or equipment. 

Vocational agricultural departments may be established in selected 
h^h schools.'. The agricult urcTtnust bo taught by a specially quali- 
fied teacher who gives his attention exclusively to agriculture. His ^ 
vacation must be taken during the winter months, usually* December, 
January, and February. Il^^ust continue his work throughout the 
summer. Little stress is laid on land or operation^ at the school- 
house. Every possible stress is laidfcn the utilization of the land 
and equipinent at tl^ homes of the pupils; and it is the instructors 
duty during. the summer to supervise work prepared for in the agri- 
^ culttirol classes, from wed time to the securing of the harvest. In ^ 
the of such departments, the State"" reimbiit^ the conmAmitiw ^ 

t' ^ ^ 

♦ T 
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mamtaining them to the extent of two-thirds of the salary of the 
agricultural instructor. 

(1) Part-time work in agriculture . — A fundamental feature of the 
Massachusetts plan is* embodied in what has been termed “part-time 
work in agriculture.” The term “part-time work” is a descriptive 
expression brought over from current discussion of certain forms of 
industrial training, for use in unfolding the possibilities of this new 
type of training in the field of agricultural education. Part-time 
work in industrial education means that the student spends part of 
the time required for his training in the shop or manufacturing estab- 
lishment, and part of the time at the school building, both school and 
shop work, however, being intimately related and supplementary 
to each other. Part-time work as applied to agricultural education 
means that the student must spend part of tke time required for his 
education in productive farm work, preferably at home, and part 
of his time at the school, the farm work and school study being 
N'.losely correlated by the school at points selected season to sea- 
son or front year to year, and the farm worlq being -given the highest 
possible educational value by competent school supervision. 

(2) Economy, efficiency, adaptability.— The part-time work plan 
reduces the cost of agricultural training of secondary grade so ns to 
place effective trainingTor the farm within roach of many communities 
■which would otherwise be unable to secure it. Fifty departments 
in 50 groups t>{ farms should cost no more than five large schools such 
a.s those found iu other States. It obviates the necessity of sending 

I the boy away from home in order to secure the benefits of agricultural 
training. The cost of living for theJboy is less at home than it would 
be at a boarding school. Parents who need the help of their boys 
are deprived of their services during only a portion of the day. The 
plan also is provmg to be wonderfully effeptive. Cooperative work 
between the school and the heme farm is ^e most effective, known 
meaim of trying out under the conditions* of individual farms, over 
widely scattered areas, methods which have proved to be profitable 
elsewhere, m, for example, at the State Agricultural College or Experi- 
ment Station. Such cooperation furnishes effective experimental 
meins by which each boy caii try out the merits of the home farm 
as an agency for producing profits when treated by the best known 

. The principle^ and methods taught by the school can he 

positively adapted by each boy to the economic conditions of the 
farm on which he may spend his working days. Part-time work thus 
gives to aj^cultural teaclung the reality of actual life as but little 
school tr^ning can give it. Under the part-time work plan, the in- 
struction isr adapted to all kinds of famung prevalent in the district 
BUiTOuni^g the centra where the wo»k is established. The practical 
% instruction are thus subject to jthe obetaclea con* 
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tinually encountered nailer eronomic farming conditions founti' in 
any ^ven district, just as they are also aided by all the influences 
in a Commonwealth which make for <he improvement of, farming. 
Moreover, in the case of vocational agricultural departments in 
.st;lectcd high schools, if for the moment the plan fails, due to insuffi- 
cient enrollment or tlie fault of an instructor, the instruction may be 
stopped, and later he resumed when the local conditions become fa- 
vorable; meantime there are no expensive buildings and equipment 
to rust out or rot down. 

(3) Productive faring as educational projects.— The Massachu- 
setts plan as an edueatiomil process becomes immediately effective be- 
cause farming activities readily resolve themselves into what may be 
termed farming projects. A farming project is a thing to be done on a 
farm. The thing done may contribute some element of improvement 
about the farm-as constructing n concrete walk leading to the front 
door; planting and nurturing shade trees; making and maintaining an 
attractive lawn. The thing done may be of an experimental ' nature— 
as the plantinjyif an untried variety of fruit , the feeding of an untried 
ration, the testing of an untried spraring mixture, or the testing of 
one or another of much advertised roofing materials. Finally, the 
thug done may be of a productive nature, as the growing of a crop 
of clover or alfalfa; the grow ing.of a field of potatoes; the growing of a 
crop ol silage corn, or the production of eggs for the market. A 
famung projw t is, further, something to he done on a farm which 
involves a limited and definite amount of equipment, materials, and 
time, and which w directed toward the accomplishment of a spee- 
ined and valuable result. 

finally , a farming project, as the term is here used, is a thing- to be 
done on a farm which, in the preparation for doing it and in the carry- 

of It onfc to a successful result, involves a thoroughgoing educa- 
tiond p^esB. Tie improvement project of constructing a concrete 
walk to the front door might involve a study of the nature of cement; 
ite action on sand, gravel, and broken stone ; its resistant qualities to 
the weaker ; the seasons in which it might bo used ; its cost as com- 
pared with other materials, such as boards, plank, tar, brick, flagging, 
and asphalt ; the mathematical determination of proportions of sand, 
cement, Md stone to be used; the geometrical determination of the 
sections mto which it should he divided, and whether it should be 
crowned or flat; the geographical sources of the raw material and the 
commwial conitions for purchasing the cement. The experimental 
project of planting m untried variety Of fruit might involve a study 
of the probable adaptability of the variety selected to the soU of the 
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farm/the .climate of the locality, and the itlarket demands* within roach 
of the farm. The productive project of growing a crop of clover might 
invol^ a study of the ya^ious varieties of clov-er; the comparative 
adaptability of those varieties to the given field on which the crop must 
. be grown and to the climate of the locahty; the most reliable places 
for the purchase of seed; the best time for seeding; the best time for 
cutting; the best methods ofecuring and storing; the mathematical 
calculation as to the saving in cost of feeding stuffs which the crop 
would afford; the chemical elements it would furnish in the Nation, 
and the beneficial chemical, biological, and mechanical effects o\thc 
soil in which it would be grown. X. 

y (4) School projects and other farm work. — The home-project or" 
part-time plan of instruction, moreover, fits in nicely in its relation 
to the usual farm activities of the hoy. The boy may help with the 
milking throughout his course, where the object is to get the cows 
milked as quickly as possible and where no records are kept. Dur- 
ing certain months of at least one year the school should require 
whatever time may be necessary fo^keeping an accurate record in 
pounds and ounces of the yield of a part of the herd. This may be 
limited to the weighing of milk from a single cow and giving the 
cow credit for what she produces. 

It may be part of the boy’s business to assist in feeding the cow.s. 
During part of his* course sufficient time should bo given for weighing 
the ration and charging at least one cow with what it costs to keep her. 

In the original routine to which hd hasJbeen accustomed in milking, 
much or little attention may have been paid to the cleanliness of cows, 
utensils, or the person and clothing 6f the milker. During part of his 
time in school the boy should be given whatever time may be necessary 
for milking at least -one cow and preserving her mflk under abso- 
lutely sanitary conditions, and for sampling the milk for bacterio- 
logical tests at the school. 

In the original cropping of,the farm, much or little attention may 
have been paid to leguminous crops. During one season at least 
facilities should be given the pupil for growing a patch of moderate 
size of clover, and for observing the effect of introducing a large 
proportion of clover into the ration of the cow. 

In the ordinary conduct of the farm much or little attention may 
have been paid to the selection and testing of com for seed. But, 
prior to planting, one season at least, the boy should be given what^ 
ever tinm may be necessary for making germination tests of the corn 
which it is proposed to plant; also during one season the boy should 
be given control of a portion of the com field for maldngan^'ear to 
row'* com test, for observing the difference in yield between different 
ears of com^-^U the com from one being plwted in one row, and 
the corn from ano^er ear being plant^ in wetter 
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In tlie ordinary routine of the farm it may be that' the boy is required 
to tend the poultry. During at least one year he should be given con- 
trol of at least one pen qf poultry, and facilities for feeding a balanced 
ration and trap nesting individual birds for comparison of produc- 
tivity in laying. 

It may ho part of the usual work of the boy to help cultivate and 
harvest the potato crop. During one season at least he should be given 
fa(-ilities for testing the value of the use of formalin for the prevention 
of potato scab and of the Bordeaux mixtui;e for protection agabst 
potato blight. 

It may be part/>f the usual ’vork of the boy to assist in the apple 
harvest. During one season atjeast he should bo given facilities for 
pruning at least one tree, spraying it, if it is at all infested by scale, of 
cultivating under it and fertilizing it. During one season, also, he 
should be given facilities for grading and packing the-fruit from at 
least one tree and x>f disposing of the product with a view tp securing 
fill 10 } prices for at least part of the crop. If he could be given control 
of a block of five trees, and were a fairly husky boy of 15 to 17, the 
rewards for his work and iiicentives to intelligent action would be so 
the greater. 


^ (5) Counting^ the cost of fanning.— An essential feature of the 
home-project or part-time plan of training is the consideration of cost 
at all points. The boy by this method learns first of all through his 
own experience that there can be no product without cost and no profit- 
without excess of receipts over all expenditures. After such an experi- 
ence ho will not be likely to undertake a now enterprise without* a seri- 
ous attempt to estimate accurately his probable profit. The boy is 
subjected to the prevailing economic conations under which the home 
fafm must yield a profit or loss at the end of pach year of work. The 
methods by which the boy becomes on a small scale a farmer or busi- 
ness man for hunself gives the project which he is carrying on and the 
school work in which he participates a reality not otherwise attainable. 
It heightens measurably his interest in the work and in the related 
study of the school, and must fix better than by any other device the 
training wliich he is receiving, 

(6) Parents pledge home cooperation. — One indispensable condi- 
tion prior to the establishment of the agricultural departments is that 
the parents of the boys who deaii^ to take the course shall agree to 
furnish the facilities necessaty for the practical carrying out at the 
homes of the boys of the teachings of the agricultural instructors, not 
everything in any single year, but something every year. Parents of 
farm boyB\Vho seek admission to a separate or county agricultural 
school must also meet this condition.- In the cases of village or city 
boys. who think they desire to become farmers, either, th^ par en l^/pr 
the sohcmls their |^half, must prov^e thb 
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productive farm work in connection with the phases of farming taught 
these boys in the classroom. 

(7) Advisory committee* — ^Another condition precedent to the 
establishment of vocational agricultural training in any given locality 
is the appointment of an “advisory committee “ consisting of five 
progr^ive farmers to cooperate with the agricultural instructor, or 
instructors, in adapting the agricultural traming to tho^particular 
needs of that locality. It is considered desirable, moreover, that at 
least one member of this committee shall be chosen from among the 
parents of boys in the agricultural classes and that one shall be a 
farm woman. 

. (8) Promising solution of problem* — The hoxne-praject or part- 

time plan has attracted wide attention among Massachusetts educa- 
tors, and its results are being watched with the greatest interest. 
Many now believe that home farm work, supervised by the school, 
where conditions are at all like those in Massachusetts, might well be 
substituted very generally for the present methcfds of little work, or 
no work at all, of a rncfuigerial nature now found in connection vrith 
vocational agricultural school traming; and that the project method 
of brmging agricultural science immediately to bear on actual farm 
practice, in commercial agricultural enterprises, conducted by the 
boys themselves on their own home farms, is a promising solution of 
our most pressing problem in this field of vocational training. 

A. Young people mpond.^-This plan was first tried at Smith’g^ 
Agricultural School, Northampton, Mass. Beginning ydth the 
8 (iool year 1908-9, this school, of which the writer was then director, 
has employed a man throughout the summer for the express purpose 
of assisting the boys in applying the teachings of the school in their 
home farm work. This man goes from farm to farm, with authority 
over specific operations. The approach is very modest. It is 
through the boy. But the work is done on tho^father's farm, and 
under the father’s eyes. The father may himself follow the methods 
' taught by the school or department in his own larger scaled opera- 
tions, and not a few of the fathers of the boys are now doing this. 
The efforts of the supervising instructors, however, are primarily 
for the assistance of the bo 3 ^. If the instructors are scrupulously 
careful to avoid the slightest appearance of interference with the 
operations of the fathers, they are no less insistent upon the right of 
their pupils to follow the methods learned at school in the execution 
of their home projects. This method immediately appeals to the 
motor instincts and activities of boys of secondar^nschool age* The 
, sued^ of boys in the 00m growing clubs in many States shows that 
boys inst^tly respond to help at home* A school-boy of 16 at a recent 
M^ssaph^otts com show won the sweei^tdces against all Qpmeis, 
^ of the pmvkus yew at the big New 
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. 1 . A north Easton boy s back yard before he began studying 
AGRICULTURE. 
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...CM, u,ara OPSI oy oomg told and shown on the field of action 
Moreover, this sort of response, by which the pupil, and not the 
teacher, does most of the “pumping,” is not only n delightful school 
experience, but it is, also, counted upon as a fundamental educa- 
tional factor of the Massachusetts home project plan. 

B. Pkrnin^ and learning. -This method offers the boy, all too eager * 
to qt^chool for work on reaching his fourteenth birthday, a strong 
im^ive to continue in school, because it bids fair td make him an 
earlier w’hile .stUl a learner. Boys like to feel that as members of the 
family they are at last able to pay their own way. ‘ The highest net 
profit so far reported, which was made by an agricultural pupil in 
1912 from a home-fw« project wlicro live stock was used was S270.24 * 

By “net profit” Ls meant the profit after the pupil has paid himself - ' 
for his own labor amH&et all other expenses in connection with his 
project. There were some failures to show profit from project work 
figures were radically reduced in a few cases by unseasonable frosts 
drought, or blight. One boy’s garden Was cut back' three times, at 
considerable intervals ajiart, by killing frosts. ’ 

tti the whole, the returns were creditable and encouraging. 

Hi boys^vo from each of fi ve unlike farming sections in 

Massachusetts, wha^his plan was in operation in 1912— earned from 
farm work in cornffoction with making excellent records for scholar- 
ships at school, S5,102.30. At the end of this chapter xviirbo found 
two pa^ gi^ng details regarding the individual projects of these 
boys. The table may serve to illustrate, also, the items of accounting 

lor wnip.h l.nn miT-ailo !Li.. t ® 


Priz^ offered by the 30 or more iiicoiporated agricultural societies, 



for which the’ pupils are held responsible.’ 

3. PRIZES AND HOME PROJECTS. 



each „f a year from tne state for such 
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and by other agricultural and horticultural associations, are proving 
to bo iniportant incentives to home-project work. The agricultural 
department at Hadley headed the Itjt of winners in 1912 by adding to 
its local prizes the championship of the State, in stock juciging. The 
total amount awarded the Hadley pupils was at fairs, and a trip 
to Washington, D, C.,' won in a com-growing coiUpst under the 
auspbes of the Massachusetts Agi^ultural College.' Working 
strictly for profit in a number of cases (he past year did not permit 
of competing for prizes; but the two lines of effort may be harnn*- 
. nizod, and, one being conducted as supplementary to the other, the 
intelligence brought to bear by the boys on th(*ir productive farm 
work can not but be made tin* keener by sm h contests, 

4. HOME PROJECTS OF NONRESIDENTS. 

The Massachusetti law provides lliat pupils from other towns mav 
attend vocational agricultnial .schools or departments, and that tui- 
tion on their behalf, at rates fixed by the board of education, shall he 
paid by their homo tow^ls. On ac<'ount of tuition, diowcwer, the 
■ State reimburses the home towns of nonresident pupils to the extent 
of one-half the amounts paid. 

Attendance of nonresident pu pi subject to approval l»v the 
board of education, and their home projects must be properly super- 
vised. This provision is extending the inlluence of vocational agri- 
cultural instruction and supervision over a widening area. ()ne 
instructor has ridden a circuit the past summer of between r)0 and GO 
miles, when traveling by the most direct route from boy to boy 
enrolled. in his classes, and his duties as supeuvi.sor have taken him 
regularly into six towns. Another has a circuit of betw’een 40 and 50 
mih's. The shortest round trip was 30 miles. It may more than 
once happen that a town which could not alone command a sufficient 
enrollment to justify the maintenance of an agricultural department 
in its high school may with the aid of a few nonresident pupils be 
^ able to do so. 'With the axtension of its influence, there goes a fair 
distribution of the costt)f maintaining this type of training by means ^ 
of the State-aide«l tuition payments. 

» One hundretl and thirty boys, each under 19 years of age, ore reported to have competed at local falri 
for the preliminary pj|iee of $15, |10, and $5 in gold. Hadley won first at Amherst and again first at North- 
ampton. At the fini contest in Brockton there were 15 competitors, with scholarships at Massochusetis 
Agricultural College to the value of $150 and $50 offered, and both wore won by Hadley. There were five 
classes to be Judged, and a perfect score in each was GO points for placing and 40 points for reasons, or a \yo%- 
alble grand total for the five classes of 500 points. * The educational value of the contests was shov^m markedly 
ia^ihe oases of the Hadley boys, who entered the preliminary contests at both Amherst and Northampton. 
The five bdya who entered both learned so much from their experience at Amherst that the^ raised their 
rating in the Northampton contest a total of 217 points, an average of about 40 points each. Other >gi1- 
dultural pupils have won generous amounts, those of the Smith's Agricultural School heading the itst, 
leaving the Brockton fair out of Account, with a total of $59 won at local fairs. 
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5. SALARIES FOR HOME-PROJECT mSTRDCTION AND SUPERVISION. 

It will readily bo understood that the teaching and supervision 
ncc(«sary to the successful developmetit of the school and home 
bum cooperative plan of vocational agricultural training require 
instructors of exceptional ability, both as practical farmers and as 
—students of the various phases of agricultural science which bear upon 
productive agriculture. So far admirable selections appear to have 
be(‘ti made. A fortunate feature of the li'gislation providing State 
aid IS that there is no limit fixed for salarks. The best man for any 
given position may bo selected, and the local authorities may pay 
whatev(‘r they feel their peculiar conditions warrant in order to 
secoro and retain his services. I'he 'salaries at present rang^ from 
$1,000 to $2,000 a year for members of staffs below the grade of 
principal or director; but there is. an evident desire, wherever pos- 
sible, to start the instructor at about $1,200 a year 

_ * 6. CULTURAL AND AGRICULTURAL. 

The division of time in carrying out the school and homeriarm 
cooperative method of training, whether in agricultural departments 
ui liigii schools or m the separate agricultural school, ia as foUows: For 
the execution of the projects, including work during vacations and 
olflier out-of-school hours, 50 per cent, and for the related study, 30 per 
cent. The remaining 2Q-i^»^of the time of the boy is devoted to 
general culture and godH-citizenship instruction, wherein systematic 
courses may be pi^ovided in such subjects as English, hbtory, civics 
ciirriMit events, mathematics, and science. 

7. FARMING AND GOOD CITIZENSHIP. ’ 

Good educational resiilts itave already been aejueved. It i3.4>o 
lieved that the Massachusetts plan of vocational agricultural trying 
will ju^y^y Itself from every reasonable point of view, and wiM prove 
to possess undeniable merit as a. plan of training both fop^arming 
as iwdefimte calling and for intelligent and vigorous partl&pation in 
the community life of any Commonwealth. 
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* SlaU-aidfd vocational agricultural «lucation — Examples of the 


Bcbool or (IfpRTlmf'iit. 


i 


Northampton. 
. Northampton, 

Northampton . 


Nmlhompton 

Northampton,...' 

Petoraham 

PetenUiam 

Petersham 

Petemham 

Peteraham 

Hadley 

Hadley... 

' Hadley 

Hadley. 

Fladlov ift. 

Northnorough 

North borou^ 

North borouf^ 

Ncrth borough 

Northborough 

Harwich 

Harwich 

Harwich 

Harwich 

Harwich — 


Total ior puplli.4 


HRI*. 


IS 

19 

18 

IS 

20 
15 
U 

14 

15 
17 
IK 
15 
IS 

m 

17 

10 

10 

17 

10 

15 

17 

17 

17 

14 


I'ritjocl (*r prnjf ft' 


Dairving. . . 

Uot-Wd.. 

Poultry . 

POlOtOOH. 

StrawlMTric^ 

Hotlusl., 

Potat(n*x 
Poultry . 

Poultry ^ . 

.\lfalfa • 

Carden and potatoe.** . . 

Oarden . . . : 

(iarden 

Oarden 

Oardon and polatot^. . 

Fruit and corn 

Hoeo, fH>ultry. corn... 

Corn and poultry 

Fniit and poultry. . 

Poultry 

Sweet pcafi 

Garden 

*Potatoca and corn. ... 

Com and potatrv>M 

Potatoo.-* 

Oarden 

Gordon 

Garden 

Garden 

Garden and potatoen.. 


Scopi- 


-June. 


12Jt'r^«'Vf^, Nov. 

Mur l-)uno7 

22 U. I. Rods.’ 

1 at'ro...> 

l^OtX) plunw 

Early spring 

1 ot’re 

28 White Lr'ghorna 

52 Jlarrt*d Rocks, 4 months 

SrvMliiig down 1^ acre.o 

acre each 

acre , 

' ^ irrre 

OlTO 

and 4 acre 

aero c., IIS amdc troev 

3 hivoe, 25 R. I. Kcd 9 , I at rcc 

1 aero c., 19 birds, 30 chicks 

20 apple trees, off year, and 100 birds . 

34 R. 1. Rcd.>f 

128 pq. rods 

■91 sq. r(Kls 

1 acre p., 1 aero e 

1 ocrc c., I acre p 

acre (drought).*. . . : 

aero 

aero 

aero 

acre 

acre 





ic . 0 . 
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income of pnpilt from farm mark during alimdancr at tchool. 
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J’tipir.s projec t Inroinp. 


I Other family Income from 
I pupil's projt'ct. 


.\i-t 
profit ■ 


1270. 2-1 
37.80 
16.0-1 
10.28 
26. W 
11.04 
3.68 
28. 74 
19.22 


raid 

self fur I Total. 

I <1 I Vj V 


I 


93.30 
44.35 
10. 07 
14.03 
IS. 00 
68.00 

58.50 

28. 27 

7.65 

43.00 

30.00 

23.50 
33.10 

.92 

31.27 
75. (XI 
12.63 
15.92 

7.90 


^,066. 75 


<Ur0.03 
K.80 
. 6 . 00 
2.42 
8.05 

a. 46 
a. 82 ^ 

4.52 ; 
13.72 
4.83 
16. 76 
12.230 
20. 00 
11.80 
15.00 
8.45 
. 38.50 
20.20 
- 6. 15 
13.50 
14.70 
•a. 00 

13.80 
11. 25 
7.57 
15.20 
18. 10 
22. 40 
0. 70 
7.(K) 


1179. 20 
46. 00 
22.4*4 
48. 70 
34.70 
14.50 
7.50 
33. 26 
32.94 
4.83 
110.00 

66.35 
30.07 
25.83 
:i3.00 
70.45 

97.00 
48.47 

20.30 
21.15 
57. 70 

33.00 

37. 30 . 

44.35 
8. 40 

46. 47 
10 
35. 03 
22. 62 
14.90 


446.72 1,513.47 


Cash or credit received by pupil from 
farm wurkdiirlnx projcvi period. 


T.nbor, ^ 
man or 
horse. 


1109.02 


3.10 

16.80 


9. 97 
29. 45 

5.00 
4.(X) 
4.65 

23.53 

47.14 

8 « 0 () 

lfT.80 

3.00 


3.13 
5.H5 
9.25 
1.40 
6.00 
1.90 
1.20 
1.40 
9. 62 


Rent, 

.seed, 

etc. 


»062. 47 
4.95. 
25.05 
6.49 
8.00 
1.73 
8. 44 
22.16 
16. fO 
31.:i5 
1.00 
15.35 
4. 75 
16.60 

*;i6.75’ 
16. '00 
10.50 
2.00 
* 3.00 


.\t 

liomc. 


10 


II 


r 7 1.49 
H4. 30 


<200. (Ml 
IStl. (to 


6. (K) 
12.65 
46.95 
23.60 
2.50 

5.00 

4.00 
1.30 


9.13 
18.50 
50.20 
25. 05 
• 8.50 
6.90 
5.30 
2. 70 
9.62 


106. tX) 
164. 

160. a* 

63.50 
32 10 

157.50 

116. no 

232.00 
47. .30 

302.50 

168.00 

18.5.00 

197.50 

132.00 

167.50 

12.00 

5.00 

65. 00 

75.00 

12.00 


-r 


.\way 

from 

Itome. 


.37.16 . 175.00 


16.10 

41.32 

30.45 

30.35 

8. 75 
21.25 
23.53 
83.80 
2100 
2r.30 

5.00 

3.00 


<1 4. 75 


tiK. (X* 

162. .50 
145.05 

48.00 
6. 08 
2.50 

30^ 

27.00 


16.00 

138.30 

12.50 


16. (X) 
5.0Q 


5.00 

38.00 


Ills 
own 
project . 


IS 


1,313.64 I 2.840.10 1 752.18 


1379. 26 

122.94 

^*61.81 

32.94 
4.83 

110.06 

56.35 
30.67 
25.83 

33.00 
76.45 

97.00 
48.47 

26.30 
21.15 
57. 70 

33.00 

37.30 

41.35 
8.49 

46.47. 
93.10 
36.03 
22. 02 

14.00 


1,510.02 


(7nuid 

tiffal. 


14 


<579.26 

317.00 

294.81 

195.44 

149.88 

358.06 

237.03 
183.17 
111.83 
95. 10 

260.95 

213.00 
2».47 

108.00 
236. 16 
325.70 

233.00 
234..80 
k:\.*35 

175.09 
68.47 

108.10 

100.03 
103.63 

64.00 

5,102.30 ' 


* Project iiieomr, Jess shrinkage in inventory of <3.4.5, gives <5l.M. 







Chapter^ n. 

AGRICULTURAL PROJECT STUDY.' 

INFORMATION AND SUGGESTIONS FOR SCHOOL OFFICERS AND INSTRUC - 
TORS AS TO COURSES AND METHODS OF AGRICULTURAL PROJECT 
STUDY APPROVABLE FOR STATE AID IN MASSACHUSETTS. 


1. PRODUCTIVE WORK AND RELATED STUDY. 


The home-project or part-time plan of vocational agricultural 
education embodies, as has been, shown in Chapter I, two distinct 
features. One is productive farm work, supervised by a special 
agricultural instructor, or group of agricultural instructors; the other 
is study directly related to that productive work. Both are essential, • 
and for each careful provision must be made. 

Of the two, it may, perhaps, prove to be au easier task for the 
special instructor to inspire and to direct competent agricultural 
production than to amplify and organize the training of his pupils 
so as to insure thoroughgoing study directly l>cariug npon their- 
individual enterprises. Study directly bearing upon the projects of 
the pupils is calBd project study.” 


2. HtOJECT. STUDY SUITABLE FOR VOCATIONAL AGRlCULTmtAL 

SCHOOLS. ^ 

(1) Range and progress. — Beginning with the boy of 14, who 

entered a vocational agricultural school in September, 1911, we may 
graphically represent the contemplated progress of his training from 
year to year by the following diagram. (See fig. 1, p. 23.)yJjis 
training should make him acquainted with farm life and affairs in 
general, and especially well informed and competent in the particular 
fields covered by his special projects. No boy is required to carry 
out projects in every field here listed. * , 

(2) Studies not on diagram.— Such sUbjects as agricultural 
botany, agricultural chemistry, history, civics, and English occupy 
other portions of the time of the pupils in a regular four-years 
course. 



> Tkfa obtptar M ohMr i rtptoductioa of outarteb publbhtd by tho ItMBMbuMtto Boord o( Edtiootfoo ^ 
lattoBaU|UaKo.B. f ^ . 
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3. PROJECT STUDY SUITABLE FOR VOCATIONAL AGRICULTURAL 
DEPARTMENTS IN SELECTED HIGH SCHOOLS. 

(1) Necessary groupings. — In order to enable o'ne agricultural 
instructor to direct the project work and study of each of his pupils 
during a full half of the school time through a fou^(yoar course, 
groupings by years and projects like those in the ,foUowi^ diagram 
are necessary. These groupings hold during the fall ^d spring 
terms. Certain other studies, like those above stated"^ open to 
separate agricultural school pupils, may be taken durmg the winter 
and during the fall and spring terms; but, if taken, must be so timed 
as not to interfere with tlie agricultural project work and study. ‘ 


School ymmn oadlac ItlA 1I14« amd other OTta 
jwt. 

First and aoooad year papUs, oao-half eohool 
time. 

School years ending 1114, 1114. and other even 
years. 

Third and fourth year pupils, one-half school 
time. 

Affloslt^t aefoaeo and project! applied to a 
giveii oommunity : 

SKohea BUdOfftliv— Ve^Ubtes. smaH fniiu. 

OnuUaeata] plaaUac— Shrubbery » flowering 
plan ts. lawns. 

ratia shop work— Haldng and repairing for 
borne and school uso— hot beds, cold framed, 
etc. 

Agrlenltoral sdtnee aad projects applied to a 
gfren oommonity: 

Farm animals— Types, breeding, management. 

Farm bnlldingS— Sanitation ana oon^'enienoes, 
plans, oonslmctlon , upkeep. 

Farm erope for keeping tne animals, rotations, 
balandng, cultivation, etc. ' 

Farm machfnes and Implemrats, tbeir use and 
repair. 

- School yean «ad*ag tllS U15. and other odd 

yean. 

First and second year pupils, oao-half eohool 
time. ^ 

1 School yean ending 1918, 1917. and other odd 
years. 

Third aad fourth year pupils, one-hulf school 
time. 

AcTtcnltBnJ aeteaee aad projects applied to 
a glTso oommunUy: 

fcaalT aatwals— Poultry, idieep, swine, bees- ■ 
types, breeding, management, rations, etc. 

BoUdmet aad eqalpment for small animals— 
plana, oost, etc. 

irowe STOwa oiom for small animals, kinds. 
quantitlCB, seeds, soils, place in farm crop 
rotatkm, fertiliiing, ullage, harveeting, 
storage. 

Fan shop wort and other oonstructlon. 

Ct 

.Agricultural soleace and projects applied to 

a given community: 

^Fmlt growing— Orrbardlnc and small fruits 
not before dealt with, piteagatlon, cuUlva- ' 
Uon, packlag, etc. 

Hartet gardeung— Markets, soils, seeds, fer- i 
U 11m, tillage. j 

BnUdtngs aad appttanees, plans, devices, Im- j 
plemwits ana machines— cost, use, sod up- i 
keep. [ 

Farm wop work and other oonstructlon. 


Fl(. I.— X>«pftzta«nt project ftttdr dlAfnuB. 


(2) Agriculture first. — The regulations governing these depart- 
ments father require that when conflict is unavoidable or when, as 
at planting tune, continuous application for a number of consecutive 
days to his projects becomes necessary, all else must yield to the 
pupil'A proper agricultural instruction, no mattef at what cost for 
the time being to his other studies. ' * 




Ecpnomio returns as direct incentives to competent training are 
yMBdamental here, as in the training of vocational agricultural 
( schcmU. 






1 tte ipImltaiiriSitOiDtar U (Itu tli« dia^min (Sf. 3) wUl alioir 

7*u< iMCMriM rMpboiibUlty for both plaot pio)a^ and Ho 

to quirtfoM o( fcmow Wifottotor ttiOf aoay torn to him 
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If experience shows that instruction in the departments should 
1)0 limited to first and second year projects, pupils desirous of tliird 
and fourth year project training may later bo provided f5r in the sepa- 
rate or county agricultural schools. 


4. PROJECT STUDY CONCENTRATION. YEAR LIM. 


''S. 


(1) Pupil.— As shown by the foregoing diagrams, the ra.ige of the 
boy’s training is expected to be somewhat extensive, covering typical 
farm products which are feasible for hLs neighborhood. It is do-' 
signed, however, that the training of each year shall be complete in 
Itself; also^ whatever other projects he may undertake or continue 
on h^ own account, that the pupil’s firet duty in any given year shall 
bo the carrying out of certain projects selected from the groups 
assigned to that year for study. 

(2) Instructor. — Similarly, while an agricultural instructor may 
give advice and assistance privately to pujiils who are carrying on 
extra projects, the first duty of this instructor is to the particular 
groups of projects published for any given year. 

(3) Published year groups.— In short, upon the particular project 
groups published for treatment in any given year the attention of 
both pupils and instructors should be concentrated. 

S. PROJE^ STUDY AND CAPACITY OF PUPUS. ^ 

(1) Individual v. Class. Careful plamiing of the project study will 
bo necessary on the part of each instructor. TI.o project method of 
education more, it is believed, than all others takes into account the 
aptitudes, requirements, and accomplishmonts of indvidual pupils 
as those aro revealed from hour to hour. 

(2) Varying capacity. — Acquaintance with pupils who enroll for 

vocational agricultural education reveals wide variation among them 
in capacity for project study. Since farm results under the project 
method must be obtained,^not directly by the instructor, but indi- 
rw tly through the individual pupils, the instructor’s plan should pro- 
vide for at least an essential minimum of accomplishment on the part 
of the least capable, for a desirable maximum on the part of the most 
capable, and for a largo body of educational values to be grasped by 
the greatest number, pupils who are neither the least nor the most 
capable. . * 

6. KINDS OF PROJECT KNOWLEDGE. 

There may be distinguished three phases of instruction in agricul- 
tural projecte, suited pretty exactly m their varying scope «nd 
degrem of difficulty, to the three fairly distinct kinds or grades of 
capacity "found among the agricultural pupils. An analysis of 
project knpwledgp which shows these three sorts or gradations will 


riwiSt Vi t-'. 
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be of direct assistance to the instnu t(»r in formulating liis project- 
study program. » 

(1) RuteSy or plans and specifications, however simple in outliiu' 
and whether on paper or in the mind, aro necessary for the intelligent 
execution of any piece of productive work. 

A boy may become a more or less capable facm hand without 
knowledge in advance of the enterprise, as a whole, upon which 
enters. An i^dinary laborer is capable of taking onlerH and of d(Tuig 
routine farm work. Project work under capable supervision should 
produce a skillful farm hand, biU one who desired hand training only 
should hire out to a progressive farmer. 

Project study, the other fundamental of the project method, should 
produce managerial ability. Good hcadwork is required for succ(^sful 
farming no less than good handwork. Project stud 3^ in the case of 
even the least capable boy admitted to this training should rt^ult in , 
evidence of iHental accomplish men t. A good form <tf such evideiUH' 
is a record on paper of the rules by which that boy proposes to be, or 
has been, governed in the execution of his productive eiUerj)rises. 
Inability or disinclination on the part of any pupil to find or forinulate 
fluch rules is evidence of his present mental or moral unfitness for 
this type of training. ^ 

Mastery, in short, of the simplest rules by which the success of his 
productive work must bo determined should he looked upon as an 
essential minimum of accomplishment on the part of the least 
capable boy who is permitted to remain in the class, 

(2) Reasoning* — Beyond, the precise rules necessary for success in 
any given project there is the reasoning from experiem e or from 
scientific principle, which is their justification. Most of the members 
of a class readily penetrate to this reasoning; or, at the hands of a 
capable instructor, are penetrated by it. 

The larger educational efforts of the instructor should be diro<dod 
toward training his boys, not merely in finding the naked rules by 
which their project work must bo governed, but also in discovering 
the practical experience or the laws of nature which lie back of them; 
that b to say, he should aim to possess his pupils of rules, not as 
“rules of thumb,'" but os rules of reason. 

Good form management depends upon good judgment, upon rea- 
soning power — not on ability to find good rules so much as on ability 
.to make them. In the notebooks of most of the boys, therefore, there 
should be roedrdod the general principles which they have mastered 
and of which their rules have boon but particular applications. 

(3) Broader reBults.~-The third kind of project knowledge may * 
consist of informational, materials of many sorts — statistical, com- 
mercial, geographicali historioali scientific, social, and the like* 
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Such knowledge can not be l(*oked upon hs a direct tool for carrying 
out a projeeti It may directly supply neither a rule nor ti reason. 
It may, nevertheless, consist of many most interesting di^veries, 
offer much most oxccdleiit oducatiomil ('xpcrfiuice, and be of such 
a nature as to give tiio youitg producer what may bo termed, in the 
liroadcr senses of tinit exi)ressioii, agricultural horizon. 

8uc^ knowledge bills readily within the grasp of the most capable 
pupil, and may well he considered for him a most desirable maximum 
of project knowhalgc. 

(4) Typical for all projects. — These three kir^l^of project knowledge 
are typical for all \-ocational agricultural projects and years. Of the 
throe, tho first and second an^ in tin^ strictest sense vocational; th© 

^ third has obvious vocational relations, but may be largely cultural. 

(5) The three R's of the project method.— It may not he altogether 
amiss to declaio at this })oint in express terms that in those di\dsi(>ns 
of project knowledge, “Rules'/' Reasoning jf^nd “Broader results, 
we have the thri*(*. fundamentals — the threi^ R's — of agricultural 
study by the project Jiiethod. 


7. PROJECT*' STUDY RECORDS. 

^ (1) Of highest importance. — In view of th© above dis^ssion, the 
project study records of the pupils become of the lughe«t unportance. 
In them w'e may expect to^nd the results of the instructor's best 
efforts as both progi am maker and teacher, 

(2) A supposed project.— The groups of projects published for the 
school year ending in 1P14 include kitchen gardening. A constitu- 
ent of kitchen gardening is veg<*tablo growing. Suppose that the 
boys main project is providing all, or a part, of the home vegetable 
supply. Suppose a subproject to b(> the production of lettuce. 
Suppose, finally, that we consider the knowledge related to this 
subproject to have been assembled in a notebook.' 

(3) A supposed notebook. — The aims of the different divisions of 
the project study may then be represented graphically by tho follow- 
ing diagram (fig. 3) of such a possible notebook. . Tho dotted vertied 
line indicA^^ the binding of two notebook pages which lie open and 
are ruled aa if a single broad sheet. Notebooks so ruled are now in 
successful use. The diagram is not drawn to scale. Tho Subject 
matter below tho headings is explanatory of the several I^ds of 
knowledge tho pupil would find and record. 

> Notebooks shoxUd, of course, be kept by every pupil; or. if not kept In notebooks, the record of his 
findings fpoA bis pn>)oot ,sh»dy shemM he kept by the pupil on esrds. filed back of ub cuds heaiifig appro- 
priate project titles. The agent of the board of education for agricultural education assists HassMdiu- 

setu Instruolorsin tbeuseoftbeoardinatbod, if this Is preferred and his help is desired. 
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8. APPORTIONBffENT 6F PROJECT STUDY, TIME, AND MATERIALS. 

(*1) Diagram colxunii widths, — The relative widths of the above 
columns may bo considered indications of an approved apportion- 
ment of time among the three kinds of subject matter for the most 
capable pupil. The first column represents the least requirement 
any pupil should bo expectVd to meet in order to justify his reten- 
tion in the class. Tlie first and second columns represent recjuin’^ 
ments most of the pupils should be expected to meet. 



14 (pafte) 

Protect; KltchiM gardening. 

(page) 15 1 


Sut)proJect: Z.;attnce crop. 

_ \ : 


P 

Bulss. 

2: 

Beas;oalngl 

3 

Broader results. 1 

Kamelv, the I’nx'iw' 
IMans and 

Spncjflcatlon.t mailrt 
(or this rro)«'t. 

1 Namoly, Kvi]doJice from 

1 Soienre, (>hservation,;and Exprrionco that ^ 

: tliis l’ro)«ct M plainned l.s thoroiirrhiy 

* understood and loan be defended- 

' Derived from 

Mom (Jencral 
1 Obsenatfon and 

1 Btudv. 

1 

Object.' .CkiJt. 

Oftjfcr,- Manajporlalohillty. 

1 Object: Outlook. 

A’o<m Mhould ghon' 

‘ Moluld rftote 

yotet map ahotr 

Tito minimum 
of luiowlodgo of 
methods, 
materials, 
equipment, and 
operations 
n^ulmd tor 
RUCOMs thi.s year 
on the land 
seioclod for this 
projert. 

Knowledf^e nocej»;ary formlannlog a 
. -sucoossful cropping s; ystem for vegetables, 

1 a system in which;the lettuce crop may 

' have a proper place.} 

! Ma.stcry of ocrlain 'principles of agricul- 

f rural .science which fitnd some of tlioir best 

illustraUon.s In lettuclo growing. 

Principles appiical);io toiottnen growing ( 

under varied conditi;ons, but particiffarlv 
under those which Jpromisn success witn 
' this project the pres;ent year. 

Acquisition of a 
moru extensive body 
of knowtedgn 
1 centering around 
* the lettuce • 
plant and crop. 
History, 
botanical 
classification, 
utiliraljon, and 
the like. 

What to do ' 

FiTMt 

Second, rtc. 

lI'Ay'a 

and B 

1 ^ Jnirrr/oTe*». 

KnotrJedae In 
t dr* fro ole. 


Fhj. 3,- iMaftnim of pro)oct study rpoonl. 


(2) Faculty cooperation. — At least three-fourt hs of th<' most capable 
pupil’s time should be occupied by the subject matter of columns 
1 and 2. Column 3 might well be covered, particularly in the later 
years of the four-years* cours€r;T)y special exercises given the most 
capable pupils by other teachers, such os teachers of botany, chcm- 
‘ istry, physics, mathematics, drawing, or English.* Close coopera- ' 
tion between these teachers and the agricultural instructor should 
further this end. 



(3) No pupil ^^held back".” — In ordef* to direct the project study of 
his class in tlio most competent manner, the instructor must of course 
orgknize bis teaching materials in advance in accordance with two, 
^at least, of the three divisjpna of knowledge above described. If he 

1 For 0 wcv 9 stlv«dUgnunttvowlnc pebble oornifttHm of etoineiiU^ school nibjebta withscbool gordsn- 
1^1, SM Um Inasrtisbeet, opposite page 2M, of "Among school gardens," by If. IxHilse Qreene (AgrlcnUural 
»)eot hlUiogn^y. Entry No. M2.) . • * , 

' ‘V ■ ' i . ' . ■ ■ ' ■ . ■ - ■■ ■ ’ ■ 











can provide materials of all three kinds, Ije will have th/satisfaction 
hX knowing that the same amount of time may be devoted by the 
entire class to study related to such a subproject as lettuce produc- 
tion, and yet that no pupil will, bo “held back’’ by any other pupil— 
u result most devoutly to bo desired in all forms of teaching. 

, (4) First column, first in fact.— It should be emphasized, further, 

that the first concern of the least capable should be equally the first 
concern of the more or most capable. The movement of project 
stucly should begin at <;olumn 1 . The movement should be from left 
to right, across the field represented by the foregoing “ Project study 
record!’ diagram— not, as has too often been the case in the study of 
agriculture, from right to left. 

(5) High school half days, spring and fall.— Probably the mo6t 
difficult school schedule problems vCill be encountered in the high- 
school vocational agricultural departments. It will be borne in mind 
that half the school time during the fall and spring terms is to be 
spent on agricultural project work and study. I^^is desirable that this 
entice allowance, >^hen spent away from home, shall be spent in the 
room with, or under the direct supervision of, the agricultural in- 
structor. * , 


(6) More mature and less mature minded. — Diagrams showing 
how the less mature-minded group and the more mature may be 
worked to good advantage during the high-school department strictly 
agricultural half days follow.' (See figs. 4 and 5.) 

The younger group is assigned to the agricultural instructor fore- 
noons. Parents of these pupils or their other teachers will be respon- 
sible for their afternoons. In these departments, where the entire 
enrollment should not exceed 20, the pupils may generally be divided 
into two groups of about equal numbers. Since some of the more ma- 
ture ha/e already been attending high school, where there is but one 
session, and have started on morning .studies, two of wliich they 
may desire to continue, the older pupils have ^een assigned to the agri- 
cultural instructor afternoons. . '' 

( 7 ) Project study versus agricultural survey.-It will be noticed 
that most of each half day, and, when occasion demands it, the entire 
time, is definitely assigned to project work or to study related thereto. 
The project work will be continued during the suifimer, with school 
supervision. Tlio project study will be completed in the fall and 
spring terms; except that during the summer there will be much 
reviewing, in field and bam, of facts and principles, some noting of 
new facts as a basis for the further study of principles, and careful 
daily -record keeping of the expenses and receipts of the projects - 
conducted. 
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. (8) Class focus. — The horizoatal cleavages set off the first and lust 
periods — periods wLich have this in common, that for the time Ixdng 
there is in each period some single focus of attention for the entin^ 
claas.r. Here the ayethods are those with which all are familiar in class 
recitations or discussions. 



Forenoon froup: Flnt and second year atndenti. 


Airlcultural surrey (elemeuUry t: Ahotu ,'i pmodt. 

oy«r/,* oenerul stiujj' of i^jcricultiiral production and rural life. 

Teztbook: “Beginniugs In agriculture, " by Mann. I'nt enipha.sLs on soils und pI;iiiMf<‘ 
portions in year for hnrtlcullure; on animal rvortions in year for animal husbaiHlv 
Oivo much altcntiou to suggested problems. 

Omit this agricultural survey exercLw whonever the entire foronoon :.houlii be dexiUed hi 
productive work, or to Hbrury, laboratory, or other insirnction Ivearim: litreoi Iv muiti 
that work. « ' 


I . Project work or project atudy: JNud , 

, Object: Kxccutloiiofhomeorschfwlproduetivoprojcotsmniertakenlivrheimliviaimisiii- | 

' donts. coui)Iod with iabomtor)*, library, and other tfuulv und uii>ervat imi dtrocilv 
[ bearing upon those projects. * j 

I ( 

: f^onc/Tfftio//ock by the cut ire clas.s on plant projects in even venrs n 'll ' i-in ,-tr ) ud.i 

I on aplmal projects in odd vears<ltM:i, lOlo, etc.). ' • • • i. 

I .4n ezlTQ project in animal husbandry may bo mulertaken in an even war bv s)*n i d i 
I arrangernent with the instructor; as, also, one in horiicuiturv iii rin mid* \'car. 

I Reference bookjt and bull ft inn. Including agricnltiiral laboratorv inannab will hen* be 
I BUltod according to the ability and needs of the Imllvfdiial ytudeni>. ; 

I AVf books, carefully Vent, will set In order the ideas and plaiisilorivcd from Mils imii\ hiu ,l 
j liwt ruction for guidance In carrying out individual pmjoct.s 

.ij^ethodr Minimum ofclass Instructini); maximum of persutml individual giikhiiue The 
i ln.stnictor will go from student to student , as dfH’s the ttsichiT in shou«ork. labor i- 
I tnry, or drawing room. 


Project work or project study (f'nutiJtord\. 

Claia difCOMloo of Indlrldual projecu: About fiS perind'<. 

I Object: To subject Individual ideas and plans to the critic bun of UieeuMrc class, and thus 
I t o clarify principles and inten-sify. Impressions. 


Utmnd^up of opinion: The vjlue of cloepie each forenoon with thLs class discussion grow.s 
out of the fact that though each™ Dean working on hLs partlcutar project, allhnvo I 
I been working upon the same sort of project, at the same time: as. for example, lettuce | 
I (w a kitchen garden crop. A device for making all acnuainted with what each is i 

' doing, and showing that «neral rules must often t>e modified in order to meet local 1 

needs, A means for developing the managerial type of ra ind. ' 


Fi«. t.-niagrsmi of agriculturil project perlod.s for selected high wchools hi fall ami spring terms. 

<9) Individual focus. — The ' vertical cleavagas of the midtllo 
periods may servei both to indicate and to emphasize the individual 
study of each pupil, the careful and the exclusive attention given 
the needs of each pupil by the instnictor, the adaptation of general 
agricultural principles to the peculiar home farm requirements. and 
facilities of each particular boy in the class. Here the methods arc 
those which have their closest parallels in customary school “labo- 

I may ht of th^ same length as those of anj^ particular sdiool. Reserve the ftrat for the ” Survey,^ ' 
T the « Round-up, ’» mad the b<^y of morning for IndlvWual Instniotkm, Pertoda on projects In 
r mi be detoniiliied by the work und^rUken, and will be oovered by dally time sheer*. 
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ratory” instruction, whether In drawing room, shop, Kbrary, or 
science laboratory". ' ‘ 

(10) Prime merit of this apportionment — It is one of the most 
important merits of this project or part-time, plan that the instructor 
is thus able to deal with the particiilar neo^^nd capacitics of indi- 
vidual pupils and nt the same time : maintain close, efficient,’ and 
pi’ogressico class organization .and control. 


I iVricxIsJ { Afternoon 3for« mature minded studenta. 

. I • 

ArrloultttpaltuWey (fcdjnnoed); 

ObjM: (ieiieral study of a|;r (cultural product Ion aud rural life. 

I.(K) i • 

\o Ttiihook: ‘'Elements of Acrlcultufe.” by Warren.VVary emphasis in alternate ymn 

r I.') U) accord with subject matter of project work. VTpwlocaloonditioiisinll^lUofUxt. 

' O mit this survey exercise whenever the entire aftemooA^should be spent In project work 
I or in observation or study directly related thereto. ^ 

1 — \ 

I j X 

Project work or project itudy: About ^ period*, 

I 1 Ohjfct: Ereoutlonof home or school productive projects, coupled with library, laboratory, 
and other study and observation directly related to those projects. 

Concerted aUack by the whole class upon animal projects in even years (1914. 1916. etc. ) 
and on plant projects In odd years (1915, 1917, etc.). 

11’* eitra project In horticulture may l>e carried out by special arramrement with the 

I hutnictor, In an oven year; or, inanlmal husbandry, in an odd year. 

; Ke/ennce books and bulletins, including ivcrlcultiiral lalwratory manuals, will here l>e 
1 [ coasulted, acconilng to the ability ami needs of the Individual students. 

I carefully kept, for setting In order the ideas an<b piaas derived from 

I tills intllvidurtl instruction for guidance In executing the projects undertaken lor 
I profit by the individual students. 

j I ^fethod: Same as In forenoon for first and seooml ymr students. 


i I Project work or project itady ( Chn/lniKd). 

! 1'* ] OUsi dlaotuilon of IndlTldoal proJecU: About lii periods. 

! to { ■ 

j A. (X) I 5am« purposes to be .served here as in corresponding period for less mature group, 
i I (See last perl^ of foreltoon.) 

Fig. S. -Dlagrani of agricultural project periods for selected high SQbooIa — Concluded. 

A 

9. VEGETABLE-GROWING P^OJ^CT STUDY* 

Wo have seen that vegetable grooving is among the projects as- 
i^igned for first or second year study. The pupil brought , up on 
a farm is likely to brijig to the classroom considerable familiarity 
with several kinds alid varieties of vegetables. It remains for 
his agricultural instructor to amplify his knowledge and experience 
to the fullest possible extent. 

Qiapter III gives suggestive outlines, for vegetable growing, 
together with a brief preliminary * discussion of various possible 
classification^ of vegetables and a Jist of vegetables successfully 
grown in Massaclu^etta home gardens. It is therein stated that 


> See footnote on pncedtng pege u to leni;tji of p«rfc>da and number of sonuner periods ralM to 

ADOtV ftll lllAftt AM. af ea/lmtkfm 
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, * * 
probably it will be feasible in most cases for the pupils to undertaW^' 

to grow 1 1 varieties, illustrative oi the 1 1 groups of vegetables which 
may be distingi^hed from the v^ practical point of view of their 
methods of cultivation. j 

The requirements and tastes of most families will probably make 
it easy to secure the consent of p^ents to the growing of this number 
of varieties in sufficient quantity; for the home supply. In addition 
each pupil shoult^bo encouraged to grow at least one variety on such 
a scale as to provide a surplus for sale as a cash crop. 


Pint 

parkKl. 


die 

,£5. 


Afrio^Hnnl rarrey : 

Stogie of attention for the entire clasi, vii, the common textbook sul>ject* 
or problem assigned previous day. > 


BoyA BoyB,BoTO;BofD: Etc. ! Xt«. 
iNMYbuAL i^tomriraAL pkojccts. 


Bte. 


5-l 

t| 

El 


us 


ill 

lit 

• k ** 

-11 
£3 3a 


0^ 


e| 

Hi 


II 

■^3 d 

o 

A 


a a 

ll 

II 

II 

S eS 
2 O 


Lut 

period. 


!l 

o « 


RoQBd-np of ideu deriv^ from the individual study of the mid die perioils 
Agaio. a tingle [ocus of attention. 


Fig, 6.— Another diagram of the agricultural half day. 

, .'The pupil may be helped at will in the actual work of. his vege- 
table growing by members of his family, by exchanging work with 
fellow pupils, or by hired labor. It is essential, ho .. ever, that he 
himbelf, with, of course, the aid of his agricultural instructor, shall 
plan his project and manage it; shall be taught and shall attain 
proficiency in every phase of the actual work, of his productive 
enterprise; and finally shall render an accurate account of all 
expenditures arid receipts in connection with his undertaking. 

In vocatioiikl training the economic aspects of the project^ carried 
oot by pupDs are of the utmost.importance both as to manipffiative 
skilTimd as to sagacity in management. Work) use of "teams and 
tools And such materials as stable manure, for which cash is not 
paid; should therefore be charged at fair valuations against the 
projects; and all ptpducts, whether furnished the family, given, 
ewyi or .sold; ^ould' be ciWited to the projects at current retail 
pnctt. . Tne .suggestive outUnes in Chapter III include queetions on 
E^~.Vthe oc.onomic eiements of project study. 


n 
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10. SMALL-FRUIT-GROWING PROJECT STUDY. 

The best home gardens are seldom considered complete without 
an abundant supply of small fruits, such as blackberries, rasp- 
berries, gooseberries, currants, and strawberries. Grapes also 
are sometimes included. The small fruits are often found in the 
same in^losure with the garden vegetables. When we add that 
the garden is generally most convenient if located near' the house, 
and that all of these small fruits, save straiYborries, are tall or 
inodcfately high growing, we have said about all about them that 
can be said in general for assistance in garden planning. 

'Farm boys are more or less familiar wdth the above facts. Fol- 
lowing, therefore, the making of the preliminary garden skAch, 
whicli should show intention of growing one or more small fruits, 
the small-fruit project. study will best deal with individual varieties 
and be guided, by outlines like those suggested for varieties of 
vegetables. 

n. BEEKEEPING PROJECT STUDY. 

Beekeeping is an interesting and profitable side line nn well- 
]>alanced farming. It is particularly important whore any con-‘ 
siderablo attention is given to fruit and* vegetable growing. It is 
therefore a worthy project for first or second year pupMs. 

Every agricultural pupil should be taught the importance of 
bees in their relations to economic plants, and their nature and 
possibiliti(>6 as 'economic animals. So much knowledge wdll be 
included in the general study of agriculture by both the younger 
and the older pupils during the periods set apart in the foregoing 
diagrams, figs. 4 and 5, under the designation “Agricultural survey.” 

Every vocational agricultural school and department should 
own, work with, or have access to at least one hive of bees. Un- 
doubtedly certain pupils will desire to conduct beekeeping projects. 
Project study outlines should bo prepared for them, and should 
cover at least tw’o of the three kinds of project knowledge before 
discussed. 

Since pupils are not to bo required to conduct projects in every 
field covered by the published course of training, beekeeping may 
bo looked upon as one kind of project from wdiich, at their desire 
or at the discretion of the instructor, pupils may be held exempt. 


12. POULTRY-KEEPING PROJECT STUDY. 

The study of 'poultry keeping has been pretty fully discussed as 
to ways and means, and its desirability and feasibility have been 
set forth with considerable detail in a previous report.* It may 

> BBtrd of EdonUoa (Itis.), tov«n^ 4 ouith onmial report, for IBQIKIO, t>p. 2|^24Q; abo **Nttknal 

Society for tbo Stody dittdu«Uon,” otovwlh ywjrbook, Pt. «, piK 8M0 l 
14 -— ^ • . 
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safely be urged that every pupil should h(i permitted, and even 
required, to conduct a poultry project. 

Project 'study outlines "Sf the sort suggested for vegetable growing 
will be just as necessary licro as elscwherfe for the proper guidance of 
the poultry project pupils. 


13. SHEEP AND GOAT HUSBANDRY PROJECT STUDY. 

Sheep and goats in some Jocalities arc objects of keen interest and 
economic importance; in other localities they are not. 

As to general knowledge and possible exemptions, what was said] 
of beekeeping should apply equjilly her(‘. Projects should be per-^ 
mitted when strongly desired; and, when permitted, properly guided! 
by appropriate project study outlines; they should not be required? 

14. SWINE HUSBANpRY PROJECT STUDY* 

Swine husbandry should, ])r(»bal)ly, in most cases he ranked as 
hearly eciual in importance to poultry keeping — perhaps niidw^ay as 
school projects betw'oon poultry keeping and beekoepmg. . Projects 
ip this field should bo optional wdth the individual pupils. Some 
knowledge^ swine husbandry will be had through the agi-ieultural 
survey sto^Baud its attendant trips for observation. 

Where farm conditions are at all favorable, swine projects 

shiould be urged and outlines for their ])roper study provided. 

15. ORNABCENTAL PLANTING PROJECT STUDY. 


Few good farmers are entirely heedless of the attractive a])pearance 
of their Jarin property as farm homes! Some attention should he 
given by every agricultural ))upil to such ornamental planting as is 
appropriate under reasonably thrifty farm-home conditions. During 
at least one year^of his course, along with liLs utility projects, everv 
boy should cany a project devoted to the boautibnng, in at least 
some slight measure, his lumie surroundings.* 

* List of omamentat plnnU .sucoossfully used at Smith’s A^trlcttUunU School, Northampton, Mass.; 


AnnudU, 


Marigoldt f African). 

Haiifolds (French). 

Ztnnlae, 

Nasturtiums. 

CUltopaU. 

Candytuft. 

Salplilossis. 


TkunbergHf JapaoOM barbmy. 
OmiM AfMca, K6d*twl{g^ dogwood. 

' Fonfftkia ntfpmM, Yellow bells. 
Xlfiitfnim ArpHeaam, Renl’s privet 
XMierm iforrotiri, llorrow*sboneysacUe. 
Lvnkrrm tarifrk^ Tartahan houeyiuokle. 
PMMMw cofoa artu e, Syringa. 

Jhfna Japaneaa qtimoe. 

fypilfM. BuffDoni ramaoh. 

BSut fiktn t Bftooih Rtmaeh. 


! CeDtaurca. . . 

Eschscholtsla (California poppy), 
UlfCnonette. 

Asters (Semple 'H limnchlng). 
Portulaoa. 

NIcotlana. 


Shrubs. 


Ribes aureum. Yellow currant. 
i?oia rvpota, JapanoM rose, 

5aei6ttctu Anadmtjj, Klderbetry. 
Spirea Von Uoutel. 

Spirea T 
fiyoirea'cttUMa. 

Pkftoearput ovitJ^oUut, Kluobark. . 
4vntige Lllae. 

Kf6armim opvhu, Hlgb-bosh oranlrttry. 
A rolls spinom, Henmlea club. 
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Some study will have been given farm-home tittractiveness during 
the ])eriods devoted to the ^'agricultural survey/’ Good luune 
]>ruject work, however, will be as de])endent here as elsewhere 
ujxui project study outlines carefully adapted to each puj)ira home 
conditions. 

16 . THIRD-YEAR AITD FOURTH-YEAR PROJECT STUDY. 

The project study method is identical for all yeai's. 'When, there- 
fore, pupils now beginning vocational agricultural training have 
]>rogresscd so far in the course as to be pro])ared for it, third-year 
and fourth-year project study should be provided for in the manner 
above indicated. Project stud}' outlines for fruit growing, including 
orcharding, should be drawn; outlines, also, for the liandling of certain 
vegetables from the market gardener’s point of view, and fta dealing 
with the serious problems of dairving. 

Every advantage in this outline making shoiHd be taken of the 
op])ortunitics ^hus afforded for the thorough reviewing of the 
basal principles of plant production and animal management already 
dealt with in the project uistruction of the tw7) . previous years. 
This reviewmig should insure a consistent and clostdy kjiit body 
of knowledge supported by the practical appbeations of that knowl-" 
edge. It should, also, make it possible for an older boy who has 
had good farm experience to enter the course to advantage at the 
beginnuig of the third or even of the fourth year. 

,The field of study one year here, as earlier m the course, should 
be ' restricted to and concentrated U])on plant ]>rojects, and the 

other 3"oar centered uj)on animal projects. 

! : 

’ll T 

{Coutlnufttlou of footaote from prw^lnts psije | 

For cuitinga. 


Unrdwootl: c,n 

Splrea Von Iloutei. 

Spiroa TbunbcTQii. 

Sfrirtffa valgaria, l.ilac. 

I'rivets. 

Foraythla. 

PMlidelpkUiC0ronajius,t^yTin^oT Mt>ck oraiiKf. 
and flabrjt, 

Ilnba. 


Oeranmms. 

Salvia. 

Hex h«irt>nuLs, fur l»itr cuttings. 
Catmas. uiIkt cutlmgs. 


Dill, Thyme, Lavender, etc. 

Finca. 

Cumamon, \‘irginia Crpeper, .1 ni/ir/op«> tricu^pida, 

Bulha. 


Indoor forcing and outdoor use; 
Narainus. 


Tulip. 

Hy^lnth. 


Uiss 6. U. Weed, instructor in omameotal planting at the Northampton School since IdOS.'tnakee the 
following observatUms legardlnK the abo« lista: 

plants listed are easil>' mrown at home. Cbotoe and range of plants for home 
gard^nu depends eatlray u)>on the resouroee of indlridual pupUs-namount of land available, looattan. 
nauM ofeoit, etc. An aamrtment of from 6 to lO varteties is about the number nfoet profitably oand for 
by the majority, but, as 1 have, stated, this number varies greatly. 

I * no toomtive to boiM work mi^t be meiiUoDed starUtig plants at school, to be taken' home for om J 
later. Asteri^ooem. and^naiislee are nod ptents to use in way. tt Is also an advantan to have on 
ofstandaru quaU^r^ad .khuelilSt popils maf buy (tom the lohool, thus tnsimng the un bf 
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The method of procedure is believed to have^ been elucidated 
with sufficient cleamcHs in the foregoing discussion and in chaptoV 
III, containing suggestive project study outlines for vegetable 
growingji^ that its application to third-year and fourth-year project 
study need not at this point be further elaborated. 

17. PROJECT STUDY VERSUS SUBJECT STUDY. 


Critics familiar wdth the curricula and methods of teachuig com- 
mon to most public schools of secondary grade have remarked 
a radical difference of method between subject teaching and tcacliuig 
by projects. Fear has occasionally been expressed that the project 
innovation in educational- methods may, apart from the skill it giv(‘s, 
result in putting the )>u])il in possession of merely a more or less 
ii ICO he rent collection of knowledge fragn loots. 

(1) Subject study.— yl. Organized knmMge,— Subject stiuiy, 
it is urged, puts the pu])il in possession of coherent bodies of orgiiii- 
ized knowdedge. Subject study, moreover, it is pointed out, so.- 
far, at least, as it is of the move modem ty\iQ, takes into aciount 
the environment of the pujiUj and' the practical bearings of his 
education, so far as it has any, are thus made plain to his under- 
standing. Subject study stops short at this }>oint. For applied 
knowledge as such it recognizesi no responsibility. 

B, Deferred values. Haying been schooled in terminology and 
principles, also in orderly and efficient habits of reasoning, and 
having been led to make certain laboratory and other observations 
as to the applications of principles in the work-a-day world, the 
pupil must then be trusted to develop efficiency on his own account 
in one or another field of ajiplied knowledge. The principal values 
properly to be expected from subject study, therefore, have been 
termed '‘deferred values.'^ 

Co AgricultUTe and subject study . — Agriculture has generally 
been taught by the subjec^ method.^ A part of the farm boy’s 
year, usually the summer, has been spent on his homo farm; another 
part of the year, usually the winter, or the months of the customary 
school year, has been spent, in most cases at a considerable dis- 
tance from his home farm, at the agricultural school or college. In 
the former, his attention has been devoted to productive agricul- 


» Following is the Ibl of subjecta found in ihe undergraduate course of training pr-r-cribeU for praspws 
live teochers of &grkuUura by. one of Uie moet prominent agricultural colleges. With the subjects are 
gh*on the hours required Jor each, the slgnmcanoe of this Iht is found in the tendency for beginners in 
teaching to be imitative, to try to teach by the very sapie metbodj by which they th^msel^ have born 
taught. 


AgAukomy... g| 

Animal husbandry ie| 

Dairy husbandry T 8 

Tlorticuhtin i8| 


^ SeoeindwichotdagrUalhire. 8 


•ThennaUrfogy 3^ 

Bofimy 6 

Chemistry 15 

EnUHZlology * * ; 9} 

Zoology..... 5 


Englkh....*.... 

Khetorio...;... 

Economics 

Bdooatloo.. . . , 
Lfl»vy»teiice, 











4 
9 
2 

5 
2 


37 I 

divided bodii's of 

D. The unaided farm %.— To the farm boy hims(‘lf, alono mid 
imnidod by the. supervision of his agricultural instructors, has been 
h‘ft the educational task) well-nigh impossible, under *uch eir- 
cuinstajicos, of bringing these elements of his experience — <>ne con- 
cn*te, the other abstract into efficient relations, whether for purj)ose 9 
of intelligent understanding or for purposes of economic returns, 

\\ ith the result that t he an t icipated values of such subject stiuly 
have too often been deferred’ indefinitely. 

K, J^^ucatioTi iu forgett^Tig, — Judging from the experience of 
majiy pupils, and among the number. not a few who have gone on 
to college, much secondary education by the subject method might 
justly enough be called “education in forgetting." In fact, it has 
sometimes argued that the educatimialiprocess, as a process, 

as* a mean^^u developing mental alertness, acuteness, and po^^or, 
is the maui concern of the subject-study method j that the forgetting ' 
is to be expected, is not to he too much deplored. 

The structure ajid habit%of ^le human muid and brain are such ! 
that, following the ]>syehologfcal laws of s(*gmen tuition, unused 
kjiowledge tends fo be “forgotten." Mueli, a vast deal, of the 
subject matt(?r tuni>wl over and-otherwise dealt with by the subject- 
stiidy hi( thod is of suoli a nature that in out-of-school hours and in 
after-school years it rcunauis unusvd. To the extejit that it remains 
uiuised^^its forgcttuig, save by minds su]>ported by the most ujiiisual 
brain substance, is i^(‘vitabl(^ Wliothor to be doi)lored, therefore, 
or not, it has over and over t^ain been observed that cxamuiations 
once passed and the school y^ear ended subjects arc forgotten. ' 

F. Suljeet-^siudy m€rits.-~For the training of the so-called 
“al)slract-minded" boy, of the boy naturally gifted witli a retentive 
cerebral organism, and of the boy who is to follow a professional a^ 
distinguished from a productive career, iho subject-study method 
must be conceded appreciable merits; and these merits become the 
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ture; in the latter, to agriculture as more or loss 
organized knowledge. 


more pronouncod and porinanont in i)roportion as the method, in its 
dealing with materials and principles, is strongly inductive. 

(2) Project study. — A. Accompanied by subject stuJy.— Merits^ 
conceded subject study, however, are not to bo subtracted from the 
totd merits of vocational education. The , training of the boy who' 
desires a vocational agricultural diploma includes, as we have seen, 
the subject study of-English, history, civics, botany, chomialiy, and 
general agriciJtural subjects, sucji as soils, tillage, and crop rotation. 
That this subject study does not precede but accompanies of follows 
the boy’s project study directly and decidedly enhances its value. 

B. Organization of common sense.— St. Induction and application. — 

But project study Iim merits peculiarly its own. No more diligent 
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or offoctivc application of the inductive method in education lias 
ever been witnessed than that proposed, and in good measure alr(*ady 
practiced; hv.the prop*ct study of agriculture. The educational cycle 
is not left opeii; b^tt is hero completed. Tlie movement, from obscived 
data of agricultural production 'to gcn<*ral l^ws and principles, is 
followed by the reveist^ movement, whicli is embodied in tho- appli- 
cation of the laws and principles of science — embodied, that is to sa\\ 
in economic agricultural enterprises conducted by the pufiils on th<*ir 
home farms iimhu’ compcrteiit school supen’^ision. 

b. Personal economic interest at stake. — Mr. Huxley’s favorite* 
dohnition of science is understood to havi^ been ‘‘organized common 
sense.” Tile proj(*ct-9tudy method consists not so rhuch of tlui oon- 
niiig of “science” already organized and, brought to tlie boy's in 
books as it consists of the actual organization anew of the common 
sense roquin*(l for successfully controlling the personal afTaii's and 
economic foi*tiim*s of the* piijiils thenuselves. Tlie “care<*r niotiv<*” is 
here dominant, inspiring, compelling. Upon tlu* organization of 
common S(*nse is put a st roiig, p<*rsonal premium. 

c. Natural artificial units. — The units of project study are not 

the units of anothi>r man^s career nor of another man's book. They 
may, nevertheles^, consist of findings from many sources, including 
picked carcei3 and selected books. 

Olericulture may be made a subject study; so, also, may cliemistiy. 
Rarely, however, does the subj(*ct stiuly of chemistry, for example, 
include all of chemistiy. Tlie limits s(‘t are arbitrary. 

Tlio lettufco crop to be produced by tlie pupil in. a given year is a 
project-study unit. As such it n^quiros mast(*ry of certain portions 
of both olericidture and chemistiy. The requirements for producing 
the crop under the known homo conditions mark the limits of this 
unit. Tht^s^liniils are not artificial; they are natural. Tim kinds 
of knowledge to l>e gained have been indic^ited above by the stiggestcd 
contents of the boy’s project-study record. The boy’s knowledge 
may be complete for its purpose-7-an organized unit, a body' well 
articulated and thoroughly comprehended. 

The project method deals with natural uiiit-s. By tliis method the 
boy's common sense is foctised, clarified, and put directly to important 
economic te^sts. 

d. Project-study units and pure science ilata.^ — Project study, 
^'moreover, will probably' prove to be one of the most effect ive means 

of accumulating first-haml data for the successful study of science as 
science. Tlie lettuce plant, for example, thrives best in almost any 
garden soil when fed freely one particular kind of plant fopd, namely, 
.nitrogen,' The pupil, must therefore know this raw material of 
chemistry, not at thd outset in its every fom and use, bUtrin the 
special form best suited to the needs of the lettuce plant. He may 
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loam to think and speak of it by the symbol the ohoniist has assigned 
it. syinbol will then have been learned once for all. Later, 

ill olher project study, he will leani more about nitrogcui in its rola- 
tions to prolductivo agriculture. One by one, if wisely taught, ho 
will similarly come to know other elements of plant or tininml food, 
tngetiier witji tlieir symbols. will come to know them in uh 
- intimate, personal way, by nuinc and symbol, by jijipearance and 
action. All this will surely be gain, and not loss, if latm* the boy 
iias opporuniity for sHidnng these cheniicuLs in tJieir more general 
lelations, 

('. Educa,iion in re'in(*mbeiing. — 1'he knowledge whieli i« the boy's 
quest in |)roject study is knowledge of which he sees the ikuhI. Being 
ni'cded ytVar by year, it will year by yeaT b(^ recalled. Lsed again 
and agaii/, added to, modified, and exactly applied, it wftl tend to be 

I distiiictU’' rememb(*red. 

•If i^ised knowledge tends to bo forgotten, the Converse is most 
(uii phaticallv true. Used knowledge tends to be* remembered. The 
^ |)rimufy pursuit of project study as the accompaniment of project 
work is the organization of definite and coherent bodies of knowledge 
wliicli the recurrent seasons vr\\\ naturally and o^Hiecessit^' call into 
use. Foilgetting here is a himh'anee. If it occui's, it is nut a virtue 
but a fault. 

^ In shqa-t, the organization of common smise by the project-study 
luetliod.is education in forgetting; it is education in remembering. 

f. Traditions of success vei-sus traditions of defeat. — Educators and 
|)ublic-spirited |)eople in gojieral nre gravely concerneci over the 
yearly exodus from school of tlu* ahiny of children wdiose schooling is 
halted as soon as tlie coiupukory-education laws i*eloaso them. But 
why should they not go out ? 

Tn a vast proportion of cases their h»t in scliool has been far from 
happy. The ^‘bookish^’ boy has bemi, and may always be, the 
exception and not t lie rule. Taught by one sort or another of shb- 
ject-study metliod, and failing to see* mucli h*s3 to feel, direct rela- 
tionship betwomi what tlioy have studi(*(l and wiijit. lliey are likely to 
be and do in life, too niany’diuve ‘‘failed in their studies.” llieir 
school traditions have been traditions of defeat. 

It anything can efface the depressing inemoiy of such traditions, 
by establishing traditions of school sue.ee^, it is believed that, the 
prdject method of vocational education can do it. And probably 
no field for this is more favorable than that of agriculture. 

Boys, especially farm boys, like the open. They are curious 
about plants and auunals. They readily come to know them. 
They like to possess them. When school begins in the open aiid 
ends there; when in the .schpoirpom are found undreamed-of guide 
books to more wonderful and intimate understanding of the already 
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toiiliar objects of the open; most of all, when the school teacher 
fneets the boy where his interest is keenest, and shows him how to 
• |durn his possessions, or those of his father, to’bctter economic ac- 
counts then schooling becomes a new experience to the boy. U 
becomes part of his life, 4 ^t something apart from it. Traditions of 

• success in school become possible of attainment. They beconie for 
the majority inevitable. Than this, 'project study can, perhaps, 

•/ achieve no finer result. 

18. PROJECT STUDY PERSPECTIVE. 

♦ i 

* Looking back, now, over the project ami part-time plan of vo<;u- 
tional agric.ultural education, as analyzed and expoijnded in the 
report on '‘Agricultural Education” of the board o,f education to the 
Massachusetts Legislature of 1911, and in the pcpsent discussion, two 
facts should stand out in <ih*ar ndief. C\Ttain kinds of projects 
are elective; others are prescribed. Each of these two sorts of proj- 
ects reveals the relative proportions and importance of the other. 

(1) ^‘Improvement” and “experimental” projects desirable. — The 
projects termed “improvenipnt” and “experimental ” oHer excellent, 
incentives to project work and to project study. 

The. first. may contribute most toward the training as a whole by 
being confined to projwts which appeal to, und-tond to develop, 
the pupifs sense of attractiveness, order, and filnesa, in farm-home 
appointments and surroundings. Those will touch his pride. i 

The second may make its best contribution by appealing to, and 
nurturing, the element of daring — the tendency of youth; evvn at 
some personal risk, to get out of ruts. Appropriate proje<',ts for the 
second are to be found by following the best deadorship in animal 
and plant feeding, in plant and animal breeding, in selection of plant 
and animal foundation stock in the light of comparative records of 
production, and the like. Such projo<*.ts will arouse his courage. 

Both will have pronounced values as elements of vocational agri- 
cultural education, for both will bo directly aimed toward a more 
favorable farm, inventory and toward considerably increased farm 
profits. Both, moreover, may be made to contribute as niuch to 
community as to private betterment and well-being. 

(2) “Productive” projects fundamental. — First and without fail, 

however, in vocational education should come the projects termed 
“productive.” * • \ 

The scale of the improvement and oxperimenikl projects ma\ 
be modest. The scale of the productive projects must be extended, 
occupy as much as possible of the time and eQgage as much as possibh^ 
of. the' energy of the pupil. Entering upon a productive project, 
should be an indication of the pupil’s determination to go just as 
far as he can in $ny given year, not only toward le&ming how to 
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become a self-respecting and self-suppojting producer of farm 
j)rodu(*ts, but also toward putting that knowledge bito j)ractico. 

Vycational agriculturar education, in short, moans, if it moons 
aiiythmg, the constant mtorworkinp; of ideas jind action. It moans * 
the educational unity of two j)ractically simultaneous j)r()co.ssos, the 
.l)rocossos of earning and learning. 

The l()g:ic of making the productive projects funditmental the 
logic of hfo. First, man must jirovido hLs subsistence; next, a surplus 
for barter, sale or other use. Then out of his .sur])lus ho may right- 
iully take risk.s, or make iioiijiroductivo investments of time or 
capital. And this holds true no matter how slight the risk, nor how 
modoyt the nonproductive outlay. 

Happily, projects j)riinarily productive, involving, as thev must 
do, (onsideratioiis of quality no less than those of quantity, “are not 
without vital eleimmts of training in attrimtivene.ss, order, and fitness. 
Moreover, the boy’s success in his enterprises aimed at profit is more 
than likely to be. directly proportionate to Ills daring enlistment ' 
under the leadership of the newer agriculture, productive projects' 
alone, therefore, may dontributo to the education of the jiupil some- 
thing of ilioso elements which are the more direct aims of projects 
termed ‘ exjieriineiital” and ''imiirovement.” 

T he agricultural instructor, in laying out or in approying'projocts 
to be undertaken by his pupils, will, therefore, make no mistake. 
Ili.s primary concern must be vocational agricultural education, 
through productive jn-ojocts. Productive projects may, in any 
given year, and at a pinch in all years, -bo taught m the exclusion of ' 
all others. “Improvement” and “experimental” projects, where 
found feasible, are desirable. “Productive” ])rojects are funda- 
mental. 


• 19. SUGGESTIONS FOR AGRICULTURAL INSTRUCTOR.' 


(1) Projects. Suit the size of the project to the cH|)acity of the . 
pupil. Then require good work. 

A. Aot too smalt, Sjieed up the boj^’s work b'v makiiig his project 
big enough to requifo attack and dispatch for i‘ts competent exocu- 
tion. Make it so big sh to avoid all teiuhuiev toward habits of 
dawdling and pottering. Let it be big enough to arouse his enthusi- . 
asm by making the profit he may reasonably expect to get appeal to 
him as being a real prize. Make the project big enough so that a ' ' 
competihg job shall not get the boy away fmm school. In >hort 
lot each boy’s project bo such that it shall serve, not an ayocationaj 
but a vocational end of commanding imjwrtanco. 

B. At the same time do not permit a boy to undertake 

more than he can carry out' in a thomughly workmanlike manner. 


"’•"•“'“WM.sddremd directly to thevocatlon«d»grlculturelin»imct<wlii 
huretu. It m»y b* remvlnd tint tbe^ men «re ibow^ ezotUtm »bUltr In Jratttag them Into 
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If slow i'^rk is likely to be finical^ fussy^ and uneconomic^ slovenly 
work is discreditable. Good habits of work should be formed and 
J[)ad habits either avoided or sharply corrected. Projects just within 
the grasp of the boy may be, and should be required to be, capably 
carried oatv, 

(2) Pr^ect clothes. — Require that all project work shall be done 
in working clothes. Provide ' lockers for the ordinary school clothes 
and shoes, and require a change of dress when project work is to be 
done on the school p«remisos. Provide, also, conveniences for clean- 
ing up after the wbrk is done. 

This should be looked upon as a perfectly reasonable rule the 
nonenforcement of which would be absurd an<l must make the project 
work appear ridiculous. . ' 

Require, also, that jumpers and overalls shall be regularly laundered 
and decently kept. 

(3) Project i;ecord8. A. Work records .' — Require exact records of 
work done; also, of all 'other items of ohtlay and income. Require 
that .these records shall be made on the form approved by the board 
of education, and that the daily detachable sheet shall be handed in 
at the first school session following the day when the work is done, 
or any other items recorded. 

• Preserve these daily records for such inspection as may be 'made, 
or for such summarized reports ^ may be required, by the ^ent 
of the board for vocational agricultural education. 

B. Study records . — Require evidence of project study in* note- 
books kept by the pupils. The form of notebook suggested above 
has the merit of keeping steadily before the eyes of the pupil the 
kinds of project knowledge with which ho is dealing and their relations. 

Another form of notebook may be found morb useful to the instruc- 
tor and about equally good for the pupil. This form, also, is now 
in successful use. The right-hand page in tliis case is reserved for 
materials found by guidance of the second column of the project- 
study outline. The left-hand page is divided into two about equal " 
columns. Of these, the first is used for the working fules, or plans ’ 
and specifications of the pupil; the second, for the authorities con- 
sulted, whether in print or in person. Wlien the instructor desires 
* to assign a pupil new references, he finds it very convenient to be 
able to review at a glance, in the column specially reserved for them, 
tiie authorities already consulted.^ 

..The particular form of notebook, however, is but a means. .The 
' desired end. is clear evid^ce of sound thinking. The pupil, in dome 
ferm of notebook, should be required to redtfee his approved a^- 
cultural Meas to writing, because this will be one of the best forms 
. oi eyidwee that ids ^training is pla;cing such ideas f^t his command. 

; : The iq^ent of the* board wiR desme to; inspect' ^ese project-study 
:^*|^ei^rd8^of'tliie sjBmcidyaral'prpik^ hut, quite ap^rt from their value' 
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as evidence for State aid, these records should be kept with such care 
as to be of permaneat value to the pupils themselves m their future 
uiisupervised farming projects. 

r. Phctogmphw records.— Use a camera. Records by photographs 
arc convenient. They may be readily filed and compared. For 
printed reports or public exhibitions they are interesting evidence of 
work done; and. as evidence of equipment, methods, and results they 
are, when tahen by the supervising instructor, both illuminating and 
convincing. The eye of the camera is faithful. Credit is given 
where credit is due. The eye of thv camera, is also inexorable — it 
neither condones nor forgive.s. * 

Home surroundings, for example, may in one respect or another 
be bad, yet the instructor’s photograph may be the first vivid means 
of showing the boy his home as others.see it^his hoine as it is. On 
dm photograph, or by its aid, the boy 'may select modest projwts for 
improvement which are to ba carried out within the first vear; others, 
within the succeeding years of his sc^hool qourae. Later photographs 
will show that he has done what he planned to do toward making 
his home what, at his hands — considering the liov’s age, strength, 
and resources — ^his home ought to be. 

In niany neighborhoods the best types of live stock', for another 
example, can only be shown the pupil by aid of illustrations in farm 
papers or in boo^. It will add not a little of interest and value to 
the*instruction of the pupil if, in addition to comparing, for example., 
the boy’s best cow with the highest record queen of her breed and 
type, as shown in a book or papei-, a photograph of his cow tokan 
from the same point of view as that of the illustration “be placed side 
by side for comparison with that of the queen. • The boy may thus 
'be made to see the mOre vividly what to work toward in his future 
buying or breeding. Photographs of farm products of unusual 
excellence may endure long after the products themselves have been 
sold or consumed, and may afford the only means of comparing the 
form and appearance of products one year with those of earlierjor 
later years. For educational puqmses such photographs add vastfv 
to the value of records dealing with types, yields, and comparative 
results in farm' production. 


The architect uses a camera fur record of the groxmd on which, 
and of the sihroundings among which, his projjosed building is 
bo placed. The landscape architect uses a camera in order that ke 
may the more effectively work front existing grades, contours, and 
plantmg to the final grouping, of trees and shrubs, contours and 
grades which Im design Will establish. Even in athletics the crew 
acid football coaches find the camera a faultfinder and a praise- 
bestower more convihicuig on one hand, and more inspiring^ on Uie 
ofiier, than their strongest • words. The traveler records now in 
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photograpl^ more often thcCh in journals the thin gs he has seen and 
done. Camera records are widely valued. 

If the camera may be an inexorable revealer of agricultural faults, 
it is evident that it may also bo made a faithful revealer of agricul- 
tural virtues. In short, a camera, used in connection witkeach boy's 
instruction from the beginning to the end of each boy's coiu*so, must 
be looked upon by the sympathetic instructor as one of his most 
. important aids, not merely in faithfully recording the home pl-ogress 
of his pupils, but also for inspiring and sustaining the highest order 
of project 'work and project study. 

D. Certification records . — Keoix n record of each, pupil, showing 
your opinion as to his capacity for planning farm work and his skill 
in farm operations. Keep the kind of record which would enable 
you to recommend a boy for a particular job, if he were to leave 
school before graduation; or for a more responsible job, if he were 
to complete the full course. 

Make a list of the things the most capable boy may bo trained to 
do in matters of farm routine. Then tost each boy from time to 
time, and check to his credit those items 6n your list for which he 
shows you that ho should receive credit. Include such item^ ns ability 
to harness a gentle horse, to linrnoss a horse that is notional if not 
exactly vicious, to harness a pair of liors<'s, and for various purposes; 
to plow, to cultivate, to mow by hand and by machine, to miUc, to 
cleanse and sterilize utensils, to keep down the numbers of bacteria 
in milk by care of stable, cows, and his own person and clothing; 
to prune and to spray; to size, to pack, to store, or to sell fruit and 
vegetables.' Include iteni^s to his habits, such as whether or not 
he rises early without calling, or promptly when called, is regular, 
punctual, and reliable in doing chores, is a w^illing worker, and the like. 

Make your certification records progressive.. Let them center 
around the groups of projects published for given years, and advance 
year by year from group to group. By the end of each boy’s course 
you will thus know from your own observation what each pupil is 
capable of doing. * 

Finally, as your knowledge of each boy grows, reduce your record 
to writing. Put it in a form which may become part of perma- 
nent records of your agricultural school or department. Such a per- 
manent, inteUigont, and clear-cut record is due both instructor and 
pupil. ;• 

E, Project Ipolclcte'py^r — Require that an accurate account shall 
bo kept of every item of outgo and income, including proper charges 
for the boy's own labor in connection with every project undertaken 
by a pupil (see above, pp. 32^^42). Sot a proper example^ by keeping 
a corresponding account of the productive operations conducted by. 

! . your Mhool or dopartment. 
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R^uire entries to be promptly made, so that at a moment’s notice 
a daily bailee, a weekly balance, or a balance from the beginning 
of any given project may be struck. The project “Daily Report” 
blanks More mentioned may be made to serve as a “daybook,” 
from which the balanced accounts may be made up. 

^ Check these accounts for accurate figuring. Drill may be given 
by requiring each boy to refiguro and check up the accounts of bis 
classmates. Even the drill in m^hematics wtU thus be deabng with 
going productive enterprises, which, imthe end, must show an even 
balance between expenditures “and re^ts, a profit or a loss. 

(4) Project outlines. A. Asl: questions. — Support, guide, and 
check the project work of your pupils by appropriate and directly ' 
pertinent project study. In organizing your teaching materials, 
A\hether found in books, in laboratory cxpqrunents or other tests, 
or in things seen and done outside the classroom, adopt the question 
method. Avoid to the fullest extent, however, lending questions, 
quMtions which suggest an answer “ yes” or, “no. ” Ask questions 
which require study, thinking, and perfectly explicit written or oral 
replies.. Ask questions to which most of the boys ought to find an- 
swers. Include now and then a question for your most capable 
pupil. Begin wdth questions vital to the success of the projects in 
hand. 


B. Coverihe needs of e^^ery boy.— By making the outline of questions 
full enough to cover the project needs of every boy in the class, cer^ 
tain questions may be marked, and others omitted, for individual 
pupils. A single outline will thus serve the entire class. 

Be sure that each boy’s jiroject-stud)’ record is correct on all , ' 
jxiints necessary to the success of liis jiarticular jiroject. Your 
questions will thus insure clear thinking, accurate statement, and 
jiroperly jilanned work. 


0. Make outline overlap Things frequently and distinedy 

recalled are best remembered. Study overlapping of reference mar 
terials in your outline making as aids to thorough reviewing and to 
.fncility in statement. Answers composed with much labor and diffi- 
culty at first may thus finally be made easily ami promptly. Do 
not overlap your outline too often nor too much. 

_ p. Make- outline avetWp textbook. — Make 3 'our outlines not only 
overlap one another, but also overlap the approved U'xtbooks used 
lor the “agricultural survey” insthiction. The pupil’s knowledge 
will thus become well knit. You can hardly make your outlines and 
your textboo|m excessively overlap. 

E. Ref er to illustrated matth '. — Remember that in most cases your 
boys are likely to be active and practical in their interests and 
abilities, rather than “bookish. 'Therefore, in your outline making 
refer wherever possible to pages whi<A illustrate the points ;bf the;.. 
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' text by diagrams and photographs. You may thus make assurance 
doub^ sure that the pupil shall get the fact or principle which you 
send him to get. 

F, MaXe ovUined study lead to uu-oudined, — Of course, a major aim 
must bo so to instruct a boy by formal guidance that ho shall, little 
by little, come to find himself at home among agricultural books, ^ 
bulletins, and current literature. To be able to find one’s own 
references and information on any given question is an important 
result of good education. 

In connection with the study of certain rquestions, thertdore, ask 
every boy now and then to find material by consulting the index 
or table of contents of some book purposely omitted from the project 
study outline. In like manner require every boy to consult the* 
agricultural papers yritlx ]>articular reference to liis ])roject, as these 
are r^EHjeived from week to week. 

Moreover, require each boy'^ begin the use of a card index cover- 
ing information of pecxiliar vmue and interest to himself; and of a 
system of filing, and finding again, such notes, dippings, and free 
bulletins as each boy may be helped to accumulate for his private 
use and possession.^ The agent for agricultural education will bo 
glad to advise instructors as to the uses of such an index and file. 

Finally, send every boy home every day with a good agricultural 
book, bulletin, or report bearing on his home project; also, wdth a 
definite problem to work out, or a fact or principle to find, which, if 
it does not require it, shall at least attract to the boy’s aid eoqper- 
ation of his father or sonu' other member of the household. By 
;pUB means the boy’s interest in his project may be greatly enhanced. 
Incidentally by this means, also, all members of the family may 
boconCie participants in tiie educational work of the department or 
school. In sending books homo be sure to indude those which best 
illustrate, with diagrams and. photographs, the matters to be studied . ^ 
^and reported upon. 

All this will be effective training of the power of the pupils for 
independent study and for study at ’home. 

0,' Prepare ovilines dhead. — Devote one-fomth of the day or week 
in summer to the preparation of outlines for use during the fall term. 
The period free from teaching and supervision in winter is extended V 
to three months for the express purpose of prbmoting the professional 
improvement of the agricultural instructors. Two-thirds of this 
period is expected to be devoted to this purpose, and, until outlines 
covering the needs of a given school or department have been pre^ 

1 For the porpoM of iatrodooing oA tndexing and filing sTatein'oaU^ to fi»nnlng, .the Lfbi^ Bonau, 
ISopton, hat agreed to pat together and deUrer at c^t to agrtoaltoral p^ile and Initruoton an Mtfit which 
^ luM baaa oaad mooeaaftilly for seraiMl yean by practioal fannan, and ta now known by the name ** Agri* 

: pultantPrafeetStDdylxidexatKl FiW/' 
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pared, the instructor is counseled to us(> it large j)art’of .this tiiiK> for 
making or improving outline for use (Juring the spring tern). TIiu.n 
th(' labor of outline making during the actual teaching terms may 
be reduced and tune gained for laboratory" and sho|) jireparation^. 

(5) Approval and cooperation. A. Suhmit outlinrs for approval — 
The Massachusetts law n'quires that Statt' aid slmll be based uiion 
appnival of methods of instruction by the buVd of education. It 
is believed, tliat the most *satisfactory plan of apjiroval is that of 
“ajiproval in advance. ’ Instructors are requested, therefore, to 
submit tlu'ir pmj<‘ct-study outliiK'S for ajiproval as soon as they are 
drawn. 

Outlines like ihqse suggested in Chapter III, above referred to, are 
approved. Provisional drafts may be made in duplicate by use of 
carbon paper or any oilier distinct (lujilicating .device. As soon as 
made a cojiy should be mailed to the agent of the boanl of education 
in charge of this training. Provided th<‘ outline is like those above 
suggested, instniction may then proceed in accordance therewith 
pending receipt of advice to the contrary. 

B. Be pre^red to meet other instructors from time to time. Con- 
ferences will be called, now at one school or dejiartmont and again at 
another, where eflicicMit proj’ect imdliods are in operation.' By obser- 
vation and discussion each may profit from tlu* experience* of others, 
and thus the entire service' may from ye'ar to 'vear be improved. 
Therefore bo preipnreel to discuss anel to e^piiumstrate' your best 
methods and results for the benefit of other iiistructors when called 
upon toxlo so. 

0 . Cooperate in outline Considerable variation in the 

excellence of eiutlines is to be expected. The enthusiast for poultry 
keeping may be expected to produce the best study outlines for 
project work in this field; the enthusiast for dairving. the best oiit- 
line.s for dairying: the enthusiast- for fruit growing or vegetable grow- 
ing, tho best outlines for study in these fields; and so on through the 
several fields scheduled for agricultural project training. 

The board of education w'ill from time to tiiiu' print outlines pre- 
pared by individual instructors, or will conibiiu' -011111008 j)repared 
by more than one instnictor in a given fi.dd and print them. Du)- 
cretlit for such outlines as may he found of sufficient merit for tliis 
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As a direct wd to harmony of action and rapid progress, an ''Agri- 
cultural Project Study Bibliography” has been printed as Bulletin 
No. 10 by the Massachusetts Board of Education.* It is prefaced by 
explanations and directions as to its use. By adopting uniformly in 
all the schools and departments the numbers for reference materials 
therein assigned outlines may be prepared with the minimum of 
labor, and .when printed will be interchangeable and may be used in 
common. Then, as before suggested, in order to adapt an outline 
perfectly to the needs of a given pupil, it will only bo necessary for 
the instructor to mark on that pupil^s copy the references best 
suited to his particular j^roductivo farm enterprise and powers of 
comprehension. 

20. CONCLUSION. 

i 

The suggestions to the agricultural instructor just ^ven ma\' at 
first sight appear to be. counsels of perfection difficult, if not impos- 
sible, of execution at the very outset of this now undertaking in 
State-aided vocational agricultural jeducation. 

Nevertheless, in view of the foregoing discussion, they are behoved 
to show the precise direction to which the development of this train- 
ing should be kept. Furthermore, and finally, by aid of the methods 
of class organization and individual instruction heretofore proposed, 
it is bcUeved that the earnest and diligent agricultural instructon-^ 
will, sooner than ho may now expect, find himself capable of carr3'ing 
out these suggestions exactly and in full. 

1 Sm Chapter I\' for a reprint of that bulletin with the addition of a few new entries. 


Chapter IQ. 

PROJECT STUDY OUTLINES FOR VEGETABLE GROW^G.' 


SUGGESTIONS FOR INSTRUCTORS IN MASSACHUSETTS STATE-AIDED 
VOCATIONAL AGRICULTCRAL SCHOOLS AND DEPARTMENTS, 

Of admirable agricultural textbooks, reference books, bulletins, • 
reports, papers, and periodicals, there k now almost, a superabun- 
dance, and the supply is steadily growing. 

The principal problem, therefore, of the agricultural instructor, 
responsible for putting into effect the Massachusetts plan of home- 
project or part-time vocational agricultural education for boys over 
14 years of ‘age, is the problem of making ‘selected portions of this 
literature available for his pirticular boys and their particular 
projects. 

The present chapter discusses one field of agricultural project 
instruction, and this with special reference to the work and study 
of first or second year pupils. It suggests outlines following wh^ch 
the pupils may prepare themselves directly for their work; and, at 
the -same time, bo taught' how to gain from all sorts of reference 
authorities stated items of desired information. 

Outlines like those suggested have proved to be useful models. 
They slmw the economy in outline making of using numerals instead 
of titles \n referring to reference literature. The heav>^-facod numer- 
als are numbers assigned to certain titles in the ‘SA.gricultural 
project study bibliography,” published by the Massachusetts board 
of education and reproduced' in revised form in Chapter IV of. the 
})resent bulletin. The numerals in lighter-faced type refer to pages. 

It was strongly urged that the numbers, assigned the titles in 
Chapter IV be adopted by all the vocational agricultural libraries in 
Massachusetts, so that, aa future outlines were made, those outlines 
might be interchangeable and serviceable throughout the system. 

Outlines modeled after those here suggested, and applied to the 
various other fields of agricultural project study, are being approved, 

iThlf^ptar reproduces UTe subitanoe. but does not exactly reproduoe the form, of meterlilf flrM 
pubUibed u Bunetlo. No. 19U. by the lUmobUMtu boerd of edaoettno. ‘ ’ 
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THE MABSACHUBETT8 HOME-PBOJECT PLAN. 
1. PROJECf STUDY AND VEGETABLE GROUPS. 


Wliat number of vegetables maj a boy safely undertake to grow ? 
How and in what order should the vegetables he grows te studied ? 
These problems are dealt with in the following discussion: 

(1) Possible classifications. — A careful study of the botanical 
characteristics, uses, and methods of cultivation of any considerable 
number of varieties of vegetables will disclose the fact that vego-’ 
tables naturally fall into different groups, each distinct in important 

. rey>ec,ts from others. 

Vegetables have been classified by their food parts under such 
headings as the follo>ving: **Roots wo eat,’^ “Leaves we eat," “Seeds 
and seed pods we cat.” To* these throe groups might well bo added, 
“Stalks we eat” and “Plants we grow for garnishes.” 

Vegetables have been classified, abo, accordii^ to the date of 
planting or earline^s of maturity in the open, as, “first early,” “second 
early,” “third early,” “fourth early,” or “late.” 

Again, vegetables have been classified according to certain bo^n- 
ical characteristics. Under this classification “early” and “late” 
vegetables may be found in the same group; also, vegetables in a 
given group, as, for example, those of the parsnip family ( UmbeUi- 
feTse)y may differ radically as to their food parts, and run from roots 
we oat to edible leaves and seeds. The pa^rsnip family includes oven 
the most important garnish plant. Our garden herbs and vegetables 
belong to at least 17 plant families: ^ ♦ 

(2) Possible varieties. — The following varieties cit vegetables have 
been successfully grown in Massachusetts home gardens, and are 
believed to be among those which are suitable for project work and 
study. The arrangement is alphabetic, and throws no light upon 
choice of preferred varieties where two or more vurieties are given. 


Asparag^: 

. Giant Argenteuil. 

Palmotto. 

Beans, green: 

Bountilhl. 

- Burpee's Stringless. 

Burpee's Stringl^ Green-pod. / 
Early Red Valentine. 

Beans, pole: 

Arlington Red Cranberr>*. 

Dreer's Improved Pole Lima. 
Beans, shell; 

Dwarf Horticultural. 

Beans, wax: 

Golden Queen Wax. 

Refugee. 

Wardwell's Kidney Wax. ■ 


Beets: * 

Crosby Egyptian. , 

Detroit Dark Red. 
Eclipse. — ' 

Edmand's. 

Cabbage: 

All Seasods. 

(hirlod Savoy. 

Danish Railhead. 

Jersey Wakefield. 

C'arrot: 

. Danvers Half Long. 
Cauliflower: 

Snowball. 

Celery: 

Giant Pascal. 

Paris Golden. 
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Com: 

Cory. 

Country Gentleman. 

Golden Bantam. 

Quiney Market. 

StoweH’s Evergreen. 

Cuciimher: 

Arlington White Spine. 

Davis Perfect. 

Dandelion: 

Improved French Thick Leaved. 
Egg[)lant: 

Black Beauty. 

New York Improvo<l. / 

Endive: / 

Broad-Leaved Batavian. / 

Green Curled. 

Kohl-rabi: ' 

Early White Vienna. 

L(H*k: 

('arontan. / / 

Lettuce: / y 

Black Seeded Simpson. 

Black Seeded /tennis Ball or Big 
* Boston. / / 

Deacon. 

Salamander. 

Muskmelon: * 

Emerald Gem. 

Miller’s Cream. 

Ilocky Ford. . 

Onions: 

Yellow Globe Danvers. 

Parsley: 

Arlington Double Curled. ^ 


Abbott Hollow Crown. 


Peas; 

Grid us. 

G^orj^’s Ext tdsioK 
Snrpriso. 
elephoiic. 

Pepjier; 

Bnby Kiiiu. 

/ Swet^t Mountain. 

^l^otat(K‘a: 

' Green M< Mintain. ' 

Irish Cobbler. 

Kadish: 

Early Scarlet Globe. 

^ Prench Breakfast, 

Rhubarb: 

Linnaeus. 

\'ictoria . 

Salsify : 

Mammoth Samlwicli Islan^i. 
Spiuaeli; 

Long Standin;:. 

Romul Thick Leai, 

. Savoy-I.,eav(Mi. 

Squash; 

Crooknerk. 

Ekrly Prolific .Mairow, 
Hubbard. . 

Tomato : 

Bonny Best, 

Clialk’a Early Jewel. 
Earliana. 

Stone. 

Turnip: 

American Rutabaga. 

Early Milan. 

. \Vhite* 
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(3) Classification by methods of .cultivation. — The following classi- 
fication of the foregoing vari eties of vegetables is based on essential 
methods of cultivation and will probably best serve the purposes 
project study:* 
riass I. Annual VegetableR. 

Subolasa I. Crops grown for Subterranean Fails. 

Group 1. Root('rops. 

Heel, Beta vulgaris. 

Carrot, Da\tc\is carota. 

Parsnip, ]*astinaea saliva. 

Radish, Haphanus sativns. 

Salsify, Tragopogon porrljol'nis. 

Turnip and nitabaga, Btassxca. 

Group 2. Tuber Crops. 

Potato, Solarium tuberosum. 

(iroup3. Bulb Crops. 

, Onion, Allium Cepa^ A. fistulosum* 

Look. A. Porruva. 

Subclass II. Crops grown for Foliage Parts. 

Group 4. Colo crops. 

• (.'abbage, B. oletacea. 

Cauliflower, B. oleracea. 

Kohl-rabi, B. oferac^. 

Group 5. Pot-herd crops (used fur “Greene”)* 

Spinarh, deracca. 

Beet, Beta vulgaris. ^ 
namlelioii, Tarturaci/Tj^ officinale.^ 

Group 6. Salad Crops. 

. Lettuce, Lactuca saliva. 

, Endive, Cichorium Etidiriu. 

Celery, Apium ^aveokus. 

Parsley, Camm Iktrosclinnm. 

Subclass III. Crops grown for Fruit or Seed Farts. 

♦ Group 7. Pulse cropa 

Bean, Phaseolus, Dolichos^ Vicia. 

Pea, Pisum, sativmn. 

Group 8. Solauaccoits crops. 

Tomato, Lycopersicum escuientum. 

Eggplant, Solajium Mclongena. 

Pe])per, Capsicnm anrim/m. 

Group 9. Cucurbitnus or vine crops, 

(Uicumber, Cncumis safu’us. 

Melon, C. . 

Squash, Cucxirbita. 

Group 10. Corn. 

Sweet corn , Zea Mays. 

Class II. Perennial Vegetables. * ^ 

Asparagus, Aspara^ts officinalis. 

Rhubarb, Rheum Rhaponticum. 


T he ouUbWB of thb clftniflcatlon were proposed a decade ago (n “ Principles of Vegeteble Gardening,” 
pp. %¥h'3A2f by Prof. L. H. Bailey, and have beoa'fcdlowed In one of the latest studies of the subject, Vege* 
table OardeiUDg,” 1912, pp. 190-199, by Prof. R. 1^. Watta. 

1 lliii ii a pennnial,,, but when grown In a gardm 3oes not oooupy a given piece of ground most than a 
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(4) Varieties of Vegetables per pupfl. A . Desirahle Glancing 

over the above lisl; (2) and classification (3), embracing some 75 varie- 
ties and 11 groups, it would appear to be desirable that each boy 
should grow and study at least one variety from each group. ’ The 
least nutnber of varieties dealt with would then bell, anef, wdthin 
certain groups, would permit of a considerable range of choice for 
suiting the tastes of the boy or the likings of his family. 

B. Surplus -for sole.— For testing his results by the strictest com- 
mercial standards, each boy, in addition to growing certain varieties of 
vegetables in sufficient quantity for supjdying the’summer and winter 
needs of his family, should be encouraged, if notVequired,,togrowat 
least one variety on such an extended scale as to yield a surplus for 
sale. If his family wmre in modest circumstances, and could only 
allow him credit At current prices for vegetables produced for home 
use, his surplus might make his biggest crop hLs only cash crop. It 
can not bo doubted that the prospect of cash returns must be con- 
sidered a most powerful jncentive to compekmt, persistent, and 
•intelligent project -work and project study. 

C. ExpericTice as a guide .' — Of course there is great variation "in 
capacity for fruitful study and comjmtent garden work; but oven 
children under 14 have successfully produced in school-garden work 
moro than a half-dozen varieties of vegetables; and boys, of sec- 
ondavy-school age, when giviiig only part of their time to such work, 
have produced, with clean culture and profitable results, fully twice 
as many. 


D. Judgment of the instructor.— It is evident that the number of 
varieties per puril must bo left to the instructor. He must exercise 
his best judgment in approving the number, as well as the sorts, of 
vegetables to be grown. ^ 

\\here individuals have little or no preference as to the variety 
within a given gmup, one pupil may be assignocl one variety, other 
pupils the other varieties. Where there is school land, varieties not 
chosen for home gn)wing may be grown at the school. Thus the work, 
study, B^d obaor\^ation by the whole class may be made to cover 
Jiearly, if jiot completely, each entire group. 

The 6-varioty boy should not be permitted to undertake varie- 
ties, nor should the boy capable of completuig a 12 or 15 variety 

project be permitted to stop short at a 6. 


» Mr. n Fay a teacher of expertencojn pro)oct Iiwlruofion and home work i<ipervlflkm, thua sum. 
marliea the situation as be sees it: ^ mus sum- 

i Th* should be adapted tot>»e sftD, exposure, and looatlsh of land o^ the farm 

2. The vanoties should be tbooo most oasfly groan with success. ' / 

3. Use vaiietiea aor\*ln^ the most useful, economic, and instructive purpoeeC 

4. Use those sorts best suited for local sale or home consumption. / 

5. Aim to have the boy’eliomo Kardcnlof suppiemont and improve the pieaeiit kltohen garden; or where 

not exbt, or b very Inferior, make it of nioh a tmure that it. vaJwni be realted 


6. If fl^d projects of a comtnercfel nttore are the ohm in view, then 
etc., will again determine the VariatMe to he eeleoted. 


loc^l coiDdltkme ae to soU, marked, 


I 
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2. PROJECT STUDY BY VEGETABLE GROUPS. 

( 1 ) A practical approach. — Since productive work on the home 
farms of the piij)ils is such a fundamental feature the project' and 
part-time method of agricultural education, tlierc are obvious ad van r 
tages in the above classificatioji of vegetables by methods of culti- 
vation. 

(2) Aid to garden planning. — Familiarity with the general cultural 
requirements. of the various grouj)S is lu'cessary to the fii*st bitelligent 
steps in homo-garden planning. Tluisc re([uirements are given by 
various authorities. The following notes are from Prof. Bailey’s 
‘‘Principles of Vegetable Gardening,” pages 571-433: 

Group 1. Root crops require u cool seaiwn and deep soil. They are grown in drills, 
and usually arc not transplanted. Tliey are uhc< 1 both os main-season and secondary 
crops. All are hardy. No special skill is requir'd in growing them. 

The necessity of deep soil is apparent when one considers that the value of a root 
depends to a large extent on its struightiiess or symmoti^Jf. ' In^iard and shallow soils 
roots are short and they tend te be branched and irregular. Fine tilth does much to 
insure quick growth, and quick growth unprovos tlie quality. 

Group 2. Tuber crops. The potato. — Deeply pulverized cool soil, holding much 
capillary moisture and rich in potash, deep and early planting, level culture, frequent 
surface tillage to conserve moisture, spraying to insure healthy foliage— these are 
requisites pf tlie best potato trulture. The potato is propagated by means of tubers. 
It Hirivos best in a relativtdy cool climate; in the South it is successful only os a spring 
and fall crop, for the midsummer season is too continuously hot. 

In most cases a heavy yield of potatoes is largely a question of moisture. 

Groups. Bulb crops.— All the bulb crops are liardy, require a cool season, and moist, 
rich soil, wilh a loose surface. Usually they are not aee<l-bcd crops. They are used 
both as main -season "and secondary crops. They are propagated by both seeds and 
bqjbs. Those crops are grown chiefly for the undergroimd bulbs (but the leaves 
are often used in stews and seasonings). 

Group 4. Cole crops.— All cole crops are liardy and demand a cool season and soil 
and abimdance of moisture at the root. Except the kales and kohl-mbi, all are seed- 
bed crops, and even kales are often started in beds. Each plant requires considerable 
^ space in order to develop well. Cole crops are grown for the vegetative *aerial parts 
rather than for fruits or roots. ^ 

Group S. Pot-herb crops. — Pot-herb crops, or “greens,” are grown for their loaves; 
therefore they must make quick growth in order to bo crisp and tender; the ground 
must have good surface tilth and much available plant food; the application of soluble 
nitrogenous substances is usually important, particularly when the growth is nearing 
completion. Most pot-herb ^rope demand a cool season, and nearly all of them are 
partial-season crops, and arc therefore treated as succession or companion crops. 

Group 6. Salad crops— a general statement, it may be said that salad plants 
require cool, moist soil and a quick continuous growth if the best results are attained. 
They are often benefited by a special application of quickly available fertilizers 
during growth, particularly of nitrogen in those species which are desired chiefly fo^a 
quick growth of leaves. 

Group 7. Pulse crops. — Hotanically peas and beans are very' closely irelatod, but 
. they have few points in common from the'cultural point of view, since peas are hardy, 
cool-season plants and beans are tender, warm-season plants. Both ore leguminous 
crops, and are therefore capable of using* atmospheric nitrogen. As garden crops, 
however, they may need applications of nitrogen in order to eecuro a quick start, par- 
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ticul&rly ^ an early crop w denired. ‘*It is frequently the wiser economy to appfy 
nitrogen^ particularly if they uro raised upon land which has not been previously 
planted with these crojw and thus may not possess the specific nitrogen -gathering 
bacteria." (Voorhees' Fertilizers, p. 269^) 

Peas, Peas are a partiaI<>season crop, requiring cool season and a soil not overrichj 
seed is Bo^m wliere the plants are to stand; grown hi drills, hardy. 

-Garde 11 beaus represc'ut' several sjiocies, but all the corn iH on kinds are very 
tender to frost and require a warm season ami sunny exposure; seed issiiwn where the 
'j)lauf-s are to grow'; usually grown in drills, except the tall kinds; the common bush 
beaus are ]>artial-season plants. \ 

GroKp S. Solanaceofis crops, — Tomatoes, ^'plants, and their kin are. hot-seaeon 
plants. They require nearly or quite the entire season in which to mature. Usually 
they grow until killed by frost, at least iii the north, and the produc tion of a heavy 
crop depends largely on securing an early start. They are seed-hed' crops, ^nd they 
need abundance of (|uick-a<ding fertilizers applied relatively early in their growth. 
They aregrow'u in hills. 

Group 9, Cucurbiloits or vine cro;w.— < hi rurbi to us crojis are anuuals, grown for their 
fmits; they are tender to frost ; fhey re(|uire a warm season ami a fidl exposure to sun; 
they are long-season crops, ami with most oi them a quick start is easemtial in order 
that they may mature the cnq> before fall; they are grown in hills, as a main crop; 
they are planted in the field or in frames, depending on the region a»»d the pericnl at 
which the crop is wanted; they transplant with difficulty, and if the plants are 
started in advauce of the setwon they are gr/»w'n iji pots, boxes, or on sods. 

Group JO, Com (other names omitted). - The plants here mentioiiwl are all wann- 
weather crops; they are aimuale, or grown as such, and they are cultivated hyr their 
immature fruits; they should have qui(‘k soil; iisually they are not transplanted; 
other than goc»d tillage, no special treatment is required. 

Group IJ, Perennial crops,— The^management of perennial crope diners from that 
of other Vegetable-gardening crops in the fact that they are more or lese permaneal 
occupants of the.ground, and therefore must bo given an area to themselves, where 
they will not interfere w'ith the customary plowing and tilling;, in the fact that the 
chief tillage and care are required early and late in theeeason; and alat 'because the 
fertilizing is secured chiefly by surface dressings in spring and fall. 

(3) Good but inadequate.— This icnowledge of the cultural require- 
ments by groups above given affords a practical approach to vegetable 
gardening. It probably will enable a boy to decide what,grouj )3 are 
suitable for his land, and, therefore, what he may hope to grow for his 
family or cash crop. It may, consequently, be sufficient foundation 
for. the boy’s prelin\inary garden sketch. A careful examination 
must show, however, that almost everything is yet to be learned as to 
the individual cultural requirements of the vegetables which the boy 
selects for his project work* - ' . 

Accordingly, only so much^timo should given V> the study of 
vegetable groups as may be necc.ssary for reasonably intelligent selec- 
tion of the varieties which arc to bo growfi. In fact, So much knowh 
edge may well be to a large eX^nt a gift from the instructor to the 
class as /a whole. , 


settle down to the study of the particular vegetable which eachihas 
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^^i^ided he would prefer to produce. Such study will neceesita^ the 
formulation* of project-study outlines for the chosen vegetables. 

If probably will always be the case that a considerable number of 
varieties wilj be selected by the entire class, while other varieties will 
be selected by but part of the class, perhaps by but a single pupil. 
Project study' would better begin with those varieties with which all 
are to work. The outline making should, therefore, begin with those 
varieties which are to be grown by all. Outlines for the remaining 
varieties may then be made. 

Elsewhere ^ a project dealing with a staple vegetable, sometimes 
grown in the garden and grown sometimes as a fiejd crop, has been 
carefully analyzed for the purpose of showing the ch^acter and 
extent of the project study pertinent to a single crop. 

Two. examples of project-study outlines will here be given. These* 
will show project-study materials organized for classroom and indi- 
vidual instruction, in connection with home gardening projects:' The 
first outline determines the precise object of the project; its scope, 
whether jnodest or more ambitious; and the things to be done in 
general preparation of the land, etc. ' The second deals with a par- 
ticular vegetable. Moreovei^since the vegetable elsewhere analyzed 
is a staple article of food, namely, the potato, the vegetable here 
chosen is a salad plant. 

Lettuce, the vegetable selected for the second outline, might serve, 
it be seen, a most excellent purpose for iatroducing the study of 
vegetable growing. Here^ are some of its advantages for such study.: 
It is an attractive home crop and a very important cash crop. It 
may be grown in the house, in a hotbed, i cold frame, or greenhouse, 
or in the open; among the earliest vegetables, among the lat^t and 
for a continuous summer supply; or to keep the land busy as a com- 
pa»^ or succession crop in connection with other vegetables. It 
teaeffm the importance of abundant feeding and watering as funda- 
mental to bot^ quantijty and quality! It . naturally singles out for 
study one of the most important elements of .plant food. Since in 
connection with it the first labor is likely to be performed, the first 
seeds, fertilizers and tools used, and the product dispq^d of to 
.the family for credit or to the public for cash, it is one of the best 
vegetables for initiating the keeping of records and accounts. 

• It w^ 1^ seen that these outlines overlap slightly at certain points. 
The wise instructor will make a careful study of su^ overlapping in 
his butlme^ making. He find therein fruitful opportumfieeFfor 
reviewing important elements of both principle and'pr^tice. As 
aids to similar reviewing, References will bo found t«Flh?dpprovod 
textbooks used by the pupils in their ''agricultural siurvey'' instruc- 
tion.: ' ■ ' ' » 


Ttport; 
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If, at first glance, it should be feared that the second-outline is too 
full, it should be understood that no p^il is expected to look up 
every reference under every question. Further, it^should be under- 
stood that^ certain questions of agricultural science which a given 
instructor intends to treat in connection with the growing of other 
vegetables may, at that instructor’s discretion, be omitted or. 
touched upon but lightly in connection vrith lettuc^. The effort here 
IS to show a good form of outline for use, not only by a whole class in 
any given school or department but by all classes throughout the 
enUre vocational ^ricuJtursl education service in Ma^achusette.* * 
Matter suggested as desirable, particularly for the study of the 
most capable pupU, under the heading “Broader results, project- ‘ 
study record diagram,” figure 3, Chapter II, has been dealt with in 
the foUowmg -outlines in footnotes. Such questions as those in the 
footnotes may be omit^d by all save the most exceptional pupils 
The first outlme immediately follows ; the second begins on page 62i 
(I) Sufffettiu project-Hudy ouUine—Kitdien gardening. 


Project- KUckaifardcnin^. 

Object, Beale, and FtfstiBtapi of Projocta. 


Oufdlng questions for 
ptanning this project. 


1. Shall you grow TCfe- 
Ubln7 * 


Guiding quesUons for studying and undemanding this pro)ect. 


( 1 ) What are the advantages of a good home garden? 

ll 187-1R8 525 13 , ^ 8 , U 

?35 27: W, 12-18 ' 3»t 3, 490 40l Iff 

(2) Could you sell part or all of your product outside the famUy? 




2. Where ahAll you grow 
them? 


(1) Where was the home garden last year? 

A. Did the vegetables grow well in U? 

Ih'-fiunlly or wm «arb rrnublet u 

Whiter sQuaahea and poUtoes grown as field crops? ns » m 

(2) May deafrabte to chai^ t^ location of a garden or of the place d 

growing certain vegeubles in an old garden? 

A. What M *'routlon " and Its significance for vegetable growli«? 

*6l 13 * 30t 493 2761 32^ 

(8) Which way s^ild the garden slope? 

*«i 7 , ^ 

(4) What'soQ is best for a garden? » » 

ll 188-189 28i 7-8 27i ga 

SBt 19, 21f., 26-aO, 27 


Beans. riiw« « • 


Beans. 

Beeta, 

Oabbeges. 

Canota 


Celery. 
Cucunbeca 
Mstooa 

Cb^na 


Psisolpa. 

Pesa 

Potatoes. 

RsdUisa. 


^Ag g^.^ .-J”t»telw.proJ»ct<ttdy oatlbm on Inilt 


Khubart). 

Spinach. 

Bwsetooni, 

Tomatoea 
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Guiding quentioiis for 
pianning this project. 


Guiding quesUouB for studying and understanding this project. 


i. What quantities shall 
you grow — Contd. 


•5. Shall you. map your 
gardenT 


<(. ITow and 'When ^tll 
youprepafe yeurtand7‘ 


(1) Shall you undertake to supi^y your famftv with all of the vegetables 

needed for the entire year--0>^ntted. 

F. How large was the garden last y^r Sketch outline, give dimen.siom. 
and figure area. ' 

0. flow large a gardet^wUl supply 'a JamUy of five or sU? 

Ill 454-455 *76: 31,35-13 

H. In view of the foregoing study, and assuming that a garden should be 
cultivated carefully about twice a week fof'^be family supply bow 
large an area shall you underUke to workT 

(2) * Shall you grow a sorplua for sale? 

A. What quantity could be readily sold? 

B. Whai would be the cost of marketing? 

C. In vtew of the above, what quant It v shall you try to produce for sale 

and what Land allowanoe shall you make: 

(1^ Advantages of, and materials for making a garden ^lan? 

25t ft, 24-28, 42 ^*7l 21,23,25 *711 27»-W4 

7&3l 324 8761 61 

A. What scale shall you use? 

a What is "drawing to scale”? 

B. Bhall you show the points of compass? Why? 

876: 61 

C. Which way shall the row.s nm— lengthwLw or crosswise? 

276: 31-32 

9 

n. Shall the rowsruh north and sopili? Why?" 

*«: 8-U ‘ 

E. Shall your pUns show'such double cropping as yeu have derided upon?* 
a What is “doable cropping*’? 

301 475-480 

F. In what part of the ntden shall you put luw-growlng end in what 

part high-growing plants? 

O. ShaU you observe strictly tbe rules of " rotatton" In locating yoiir deep 
snd shallow rooted plants? 

H. What are eome model kitchen garden plans? 

Ill H-0, 451-454 131 7-4 16x 2-2H_ 

*5l U-U *7131,^25 31126-21 

*761 33,37,^,41 
(1) Shall you use stable manure? 

A . Value of stable manure In vegetable growing? .‘thouM it be well rotted? 

Apply when and bow reuoh? 

B. How ahoold stable maopre be stored and handled? 
the soil? riowed orsptded under? 


C. Should It be th^ 
Or raked’, 


» thoroo^y mixed with th 
V spaded, or harrowed In? 


11 97-100, 188 
*4| XVII 


iSl u 

Ml 4,5,7,112 


16i 36*31, 33-:t5 
S7l S5-38 


8Bi 41^,4M0,4«3 X7H37S 
6161 16-19 . 6871 ItVlftl 

S76t 50-57 

i^at ^ tnoUvea ^ fair and aquare U^meni'of tha land? 1 ; 100 


*86 1 tTlrlftt 


876167-68. 


S“J 
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Ouidfng quMtians for 
planning IhU project . 


SliaM you use lime— 
Continwd, 


Guiding questions for studying aqd underaUndIng this proJe< f . 


How deeply and thor- 
oughly shall youpul-^ 
vcrise your vegetable 
soil? 


(1) Shall you us4time on your vegetable land -Continu^d^ 

B. Kffect upon the plant? ^ ^ 

270: 302-304 
r , When most beueflclHl? 

270: 307-309 

D. How can you tell when linte is needed? 

fi: 126 25 1 7 39: G.W. 279:309-310 

. 752: 98 767: 95-99 770: -hV-.M) 

E. When, In what forms, and how may lime l»e applied? 

5:127-128 2 78 : 70 2 79 1 302^111,314 

F. V here shall you get your lime, and'what will It cost? 

(I) It may ^ awimod that In deciding the above questions as to plant foods 
^d their application, the dates and inMn»*r of plowing and harrow- 
ing have bwn in part determined. TMhcr questions howevw 

romain tn ^ 


, Plant Irowi 


remain to be answer^. 

(2) What Is the relation of a thoroughly pulvorked seed Tied to quick gcrmhui- 
Hon and rapid growth? Dest toots to use? JJest methods of u.sing thorn? 

1: T4-7d.83-S7.9t’,.l90 11: S7-H4 

13: 9-10,15,21-22 24: XIX ^ 25i 35-42 

39: 28-40 276: IM 278: 91-130 

279: 399-392 285: 99-92. 150-158 767: 07-72 

770: 5-6 876: 77-78. RS-K9 

A , What tools shall you use? * 

a. What have you now? Moke a list. 

h. What must you iHiy? Makes list. • 

^ B, What will Ijo your expense for these tools? 

(1) What are the rPlutivead\’antagw of planting bv hand, and with a planter 
or seed soworr . • ' » 

' H:\ll7 16: 94 24r xiii. xiv. xlx-xx 

25: 54 39: 135.137 ^ ^^76:>mV164 

A. Shall you use a planter or seed sower? 

B. What wni It post you? 

(1) WTiat Is tto ralatlon of ''clean culture** and preservation of a thin "earth 
Ar Quantity of \'cgPtahlnsT And shall you use 

11195-96,101-107 ^3:21 *16: (H;- 103 

■ 25:31-32,35-37,38 27: 18, ,53-^, 167-169 i 

3ft» 358 276: 360 853: 113-U3 , 8 74 : 79-81 

' A. Ara weeds evw beneficial? Whet are weeds? \re there not better' 
"cover crops/'T 

409 : 88 768: 71-73 

B. Should care be exercised in weeding and cultivating? 

*25: 87-38 

(3) What tools shall you use for cultivating? 

(3) What wlU then tools cost? 

Compi^ il5i sa, 36, 37 * 

1 What you kbowaboo^ the MstihTfMMt kinds of ' lAt 81-33 ' 


10, CuUh*atehow7 


* i V 

t71i il - jT 




m 
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OuidloK questions for ! , 

planning this project. | ouiding questions for studying and understanding this project. 


J’la'nt where— C'ofUd. 


3. Plant whatf 


(2) Shall you grow lettuce in more than one part of the garden - CWinurd. 
C. In view of the aliove referemva. whal combiuation.s might you make? 
I). ^Vhal comhinalionf! shall you rftake? 

(.‘i) Wher** .shall yon start your plants? 

A, In the lionse? 

I: i4‘, 26j 4 

707: JIJ H7fl: U'j 

I-nder glass? > 

a 

a. ^Vhai i.s a cold-frame' \ hotl>ed? 

A: 11: Kl 2Hz u.’» 


2SA: .SI 


.ifi: 3.v»-3.vi 


I 


370: 44-70 


747: 


«7fl: W-ftl 


^ ' *^**^'^ starling ptanu indoors or under 


376: 4* 


25:ol-oi» ,11:113 19: 3.*w 

(4) How large an area needed? * 

A. In tile garden? 

a. I’lanls per acre?" 
ft5l! 

h. How may thinning.s he used* Uelations of such iiiw to area 
required? 


lit 4ft3 24: 1.S2 36i 14T. 

3761 35y 876: 

c. 3*our estimate of area needed? 

II. l-nder glass? 

a. What la a “sMh**? 

276: 4fi 

h. What In a “frame "• 

276 4*'. 

c. N'liraber of lettiU'Q.pIants persaiilt? '' 

31: 113-114 370 40 

d. Your estimate of space needed under gla^s 


111 3:t 


I (.1) Whdi varieties have yoti seen or aaten? * 

(2) \V hat variety is hest lilted by the familv? *" 

f3) What variety selN l>est where you might sell your surplus? 

I (41 T''thereal>etieralI-roiindrarietytlianniack84*ededTennUnan? Why? 

Il:4't4 3«i W, 130, I3M44-14.M47 

26i 7i5-22(i ■ 3lJ 24, 33. H3 3»t 3.')1-3J4 

2761 3.V4 2931 557-5&S 876l H9 

\ (3) What ts yw estimate of the quantity of seed nefded? 

I 1H4W 26140 ’ 30l 4W 


« «perutiental lettuca growing and its producttoo. 
27U1»-»,80.3130.123 24^550 AtOi 

POMlbJe profit? 3ti ITT^ 39i 8SA. 

What art Mine cttlmatea of fee Humber of lEnoi^L^letin Of teUttrtT 976i 36K 

\ 
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Ijfttncf yrotriny — (untinue<l. 


tiuKltnj; nuastlons for 
pliinning this project. 


4 pet when ami 

« here — Continufd, 


>VrtilU«. -with what, 
wiiCD, and how? 


Outding ((li&siluns fur fiUidyiiip atuf utidf r*ttandinp this projf<'t, 

(:J) Shall you pfi your seed early and test H -runtinutd. 

F. I>u new itiid old seeds look alike? 

25: 40 279: 3m 

0. Is larpe s«hI better tlmn smuU? 

5: .VI-:, t .'I'i.S M'OI 226-^27. " 

Jf. How may larpe )>e from sniall? * 

40 , / 

1. Whai i> tliiM‘heaj>e>i > * 

5: V2-:3 

M) \\ here (*an you pet Die hlpliest prude lettuce seed? 

(.i) When ran it l,e had? 

(6) At what cost? . ’ • 

(1) Has your parden Iwmui hi-,n ily fcrtilizerl wiih sia»,le manure? 

A. AVhal Is !ip;,vy mumiriiip fur a garden* 

:»i: ir-19 

H. Ilitw many t'unis uf i\i:umre jK'r acre m,iy lit* ti-crl I(tr lettuce? 

2.>! .'(1: ii3 

Has your manurinp l>een sufflcieiil f„r y.mr Irtruce? 

(’2) Shull you usi' a mixture of rommeirial feri iUzers for your prdeu? 

A. What i-- a " I, :L<ic mixture’’ f,,r \rpetalile prow iup? . 

270: lri4-iu0 ' n;n: 2f,V 

B. H*,w .ifiply? < \ 

;»!>: 285: 15 

(3) What st>erlal kind of commercial fenllirer pivM the quickest and i.es. 
growth of lettuce? What nre ihe\M)im es of It and symbol for ii .': 


1 


5; llfi-123 
270: 3.j9 " 


25: I4d 
0,'W: 277 


2fl: 2*25 


.'19: 35ft 


A. What t? the relation oMhe quality of lettuce to rapid nml conllimous 
growth? ^ 

27fl: lOf, 2i>2: 17s 

B. How, when, and at.whal rale may nitrate of so^lu iMtMfely ;q)ii!ii-i? 

25: ur,-I47 30: 27-2S‘ 31: 7 • 39: liu-ftl 

202t ITS 400: 57 

C. How do plants fee«l?> 

It tm, 1U5,107 5: 04-87 

'750: lft-17 708: r,2-ftfl 

I D, Why is u fcrtiliEer which Is n»dUy aoluhle "quick noting"? 

J JJ’Jjat are other seed tests which may l>e mode? 7«7: 202-211. 
u hat t«sta if experiments have yon made for noting the prH^ence of uitroeen and its aotfoQ? Whnt 
W P*®htsf It T»-H0, 98,100 At 00 61 63 07 113 lift no 

HI S- >30, 140, 141 .3fl8t 246-248 409t 10 IH 20 37 XIm! W oV 99* 1^’ 

no,,;0.,7^^,a_4^2,fl.2n 4,0. 2^-30, 1T9-1*.,-!«8 747: 2V,J7,«:37;S;W ’ 

l«l .'w! 247?4«r a08l 39, 41 . 4i. 49. .',,1, 60, 61, 6J, 77, W, 160, 

20489”— 14 5 ■ ■ ■ ■ 


\ 

285: 17-30 



“ 1 ' 

.• 1 . ~ j 
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I 

LfUuct growing — Continued. ' 


Oulding: questions for 
planning this project. 


5. Fertlliie, with what, 
when, and how — Con. 


-6. Shall you uso llnip? 


rro[)ure o‘ound for 
Kooil with what and 
how thorougliiyr 


L 


I Mont liowT 


( iuWbiB questions for studying and undebljiiiding this i»roject. 


1 


V 


(t) If your lettuc'e area U small, may liquid mahuro bo iisod to ad’i'unlago? 

A. How prepare it? How control Its ‘^strength? ” Is it a plant focKl or a 
*' plant tonic? ” ' V 

24t xlx ! 2M 101-102, lut 30i 01 870: 104 

(5j When shall you get your plant food suppllei? 

(rt) What will 1)0 the cost of your lettuce fertiliser? 

roraparo 35: 33 • 

(1) la yoiir land quick? 

A. When Ls land "quick?” 

376: S3 

Il.^ow may lime aid qiilclcnoss? 

'6: 285: 119,200 876: 230 

(2) Should lime bo used in vcgomblc growing? Huw n mi* out? 

5; 120 ■ 35:7 3H: 279: 310 

753: 9S 707: O.'HtO 770: 40-50 

( Ij I.s lettuce sensitive to sml acidity? 

5: 120 

( Wiieii ami in what forms may liino applied? 

5: 127-128 278: 70 27i>: 314 ^ 

(3J What will your lime ( o.st . * 

(Ij ^\'lmt Is the relation of a thuruuglily )>ulvcri£o<l soud IkhI to germination 
audgrowtli? Best tools louse? Cost? Boat method of using Uumr.’i 

1 : 7+-7ii, 83-B7, 90, 190 11:87-114 

13: 9-10,15,21-22 34: xix 25: 3.Vt2 

39: 28-40 376: 155 278: 91-122 

370: 390-392 385: 90-92, 156-158 767: u7-72 

770: 5-4i 87(5; 77-78, 88-89 

(2) Keep wrurate roc-ord of cost or {ircpurlng ctouiuI, including pr(ii*er f>Uf 
IKjrtlou of original plowing and harrowing. 


( 1 ) Shall you plant by band or with a seed sower? 

11: 117 16i 97 . 34: xlx-\x 

2761 ItVVIM 

A. liuw Is a ttood sower set for lettuce seed? 

B. How Is lettuce seed planted by hand? 

35: 54-^5 30: 135 

(2) Shall you soak, your seed? 

39: 131 

(3) Shall your rows 1>© straight? 

35: 36 

■ What do you know abtmt the history and kinds of tillage tods? - 5i 83^ 


352: 31-32 27H 81. 




4 



OUTLINES FOR VEGETABLE CROWING, 


67 


J,dfncc (jrftwing — (’tmt intu'cl 


i)UCsi ions fur •, , 

phitiiMii;,' |>rujc<-t . < 'iii'liiit; c(Ucstions fur sturlyin^' und undorNliiJul tii^^ this project. 


8. PlauL hcMv ~<'nHtinttfd\ {ij IMant^how'^ dwp.^ancl hew |ur apart l«‘twivcM ru«.s and plunt,s‘ 


i;liiv.ut( liow? 


>1* I * ' * — .'I 4««Mi llJUilU^; 

I o whut extent si i out a size of seed, time of your, uaMtHer uml soil 
comiiliotLs control dcptli and dbtum’Oi'/ \ ’ 

l! 190 111 117-US 13: 17 

25: 327, 31:113 30i i:i>-i;il, 3.=i7 

285: 81 717: 231 753i l.'iQ 874: sv-93 

(.*i) Ki'.'p itemized rrv-ord of cost of planting. 

(U •'^IjiOl yon cultivate your lettuce wiili ItotU hnrso and hand tools? 


1 1 : 9>-9d, 101-107 16: 96-103 25: 3.V.t; ^ 

27i 18,52-30,157-159 39l 358 276: :tti0 


I 853: HJ-ll;i 876: 70-Sl 

I ( Jj KiTp itcncs of cost of ailtlvation. 

10. >IiuU you water?* ! (i ; Whai js • Tree’' water? ITow far from the surfiun L^ tin' rrtH.*-waicr *■ 
' lc\cl m your lettuce ground? 

! 285: IS- 10 2H»l 15-10* 683: 29 

’ i . 

W lui - capjllury'’ water? Perform ut Icau uiio c\[N,Tinn:iii for ol>sorv- 
it'K nio uin^vL’mcm of “capilbiry water.” 

25: 5.V50 

j 285: It, Fig. 24; 4S, Fig. 2ti, Fig. 27; 19-.5U, Fig. 28 

j 286: 41 681i 40 747: It 762i SO-ft'. 

I (3J What b •‘lilm” water. Ilow much film surhu-o should a cubic foot of 
clay loam poriiclwi luivo? 

1 ■ 6:80 285:50-52 2 86:22-24 581: 4-5 

j 083: 30 ^ 747: li>-12 762.: 75 -mj 

j ( 1 j Where does all water come frotii? 




I 

I 


!• 


- 5: Id 


(5) MTiat u.se dt 
soil? > 


C6 a plum make of water, umi how doea it take it from the 
■orfonii :u) c\i>erimeui for olVi-miig the prenaxts of ••oemo- 


5: 04-67, 73 285; 3y 286: 42-43 268: Oi 


752: 17-21 708: u»-i'j. 2 i 7 72: 2 ni-‘ 2 oi ^ 

(6) Whut Ih the comparative water-ulHiorliuig ikuut ordiUcrctit soil#! inelud-' 
iti^ a good tpiallty of garden soil'.’ • 

285: 46. Fig. 25 


(7) What i|uanlities of water do dilTcrem platiiH rcc 
orojis? 


mi' f.»r maturing their 


5: 62>03, 67 285: 40 


(8) l>oee lettuce require much or little watt'f for ihe tpiickwi and l.e«t growth? 
34: iCJ 36: 35S 

19) Wlml is Inemit hy “watering wiUt the hoc ”? 

5: S5-86 25: M-56 876: 102 la; 

(10) Under what conditions, if at ull, U it adviBable lo water after sowinc 
lettuce sewt * . “ 

25: 50 


685: W'Utor played la soli formation? 286: 7-15 «8t : lo-l4 

•What are" ^laamolyais" and “'wiltlug'’ of’^Uuce? ‘ 278: W.Boisi. 
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Chapter IV. • 

AGRICULTURAL PROJECT STUDY BIBLIOGRAPHY 

‘AI'l‘l!OVKI) KOIt MASSACIH-SKTI'S VOCATIONAf. AOHiCL l/ririt At. SCM()()I.S 
A M )*•) )K I’^V liTM N TS . 

I lie MiissucluiseUs plan yf voVatioiiii] agricultural education of 
secondary grade deiioials for its best success up.m the cunst.uit use 
Ulu w tho guidance of tho mstru(!toj‘s, of current ajjricultural pniuM-s 
imd periodicals. It depends, also, upon tho con.stant use of selected 
t< \t, excrcLso, and referojice books, Inilletiiis, cinui]ars, and roiiorts, 

III selecUng the titles which apiicar in this chapter the advice of 
pi actu al farmers and of e.xpei ienced agricultural instructors has 
lecn sought ojkI has been \ (^ generously given. Final responsibil- 
it\, however, for the titles iiiihided lysts with the Aniter. Text and* 
icference materials have bliou carefully exaniined, Xof a' little 
iiiatcrinl has been rej.a tcd as unsuitable for the purjiose in hand 
ilic lists are intended to b.allust r^tive, not all-inclusive 


1. AGRICULTURAL PAPERS AND PERIODICALS. 

Ihich Massachusetts vocational agricultural library should regularly 
• ic<-,%vc the current-agiicultural litoraturc. 'Hio ])upils sliould. more- ’ 
oi cr, be encouraged to subscribe for those iiublu.atioiis which promise 
to I.enio.st useful in their individuallionvi work.. Club Tutos may ' 
gciu-rally ho secur»s<l where several iiereon.s subscriho together. ‘ 

111 order to jdat e'thcn literature fegularlv Ixiforo the entire sehool 
or department, tho jiiiblisliors iiiny he willing to send the literature 
gratis to the scliool or 'deiiartmcnt libraries. This iirivilege should 
iiuiueduitoly bo miuosted* * 

If library coiues can not bo secured gratis, they should bo had 
li.v subscriptions ])nid annually from the maiuteiiaiico funds of the 
Mxooi or dopartmoiit. 


2. FREE BULLETINS, CIRCULARS, AND REPORTS.' 

(1) Th^e United States Bureau of Education is closely following 
tlie dovdopnient of vocational agricul^al education of secomfary 
grade. It has published much us^M material, including Bulletin 
Xo. 481, a “Bibliography of Edhcatioii in Agriculture and Home 
i-wf no^cd. , The agricultural instructora should apply on belialf 
of ti.uu' sphool or department libraries for such of the free piibUcn- 


* 1 Ilia chapter reprodiioes wHli some hddiUona niatarlnU ftr^i uubliihcO 
Wtt«iuchiisctUHt«r<l of Kducalloji. 
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tions of the bureau as bear upon vocational agricultural training in 
secondary schools. 

Applications should be addressed to tho United States Com- 
missioner of Education’ Washington, D. C. 
i (2) The* United States Department of Agriculture issues many 
agricultural bulletins, circulars, and reports. Certain of these have 
directly to do with Massachusetts iarming problems. Otters deal 
with ‘ problems in o.tlyjr States, where the agricultural conditioiis 
closely approidmate %ose in' this State. 

Access to this literature nearly up to date may be had by apply- 
. ing to the Division of Publications- of the United States Depart- 
ment' of Agriculture, Washiijgton, D. C., for Circular 19, entitled 
“Publications .of the Department of Agriculture classified for tlio 
Use of Teachers.” This was issued under date of January 27, 1912. 
Access to later literature may be had by requesting that the “Monthly 
List of Publications” be sent the library of tho school or department, 
feach agricultural instructor should apply for, and use, both Circular- 
19 and tho regular issues of tho “Monthly List.” 

LiteratiU'e mimtipued by Circular 19 and tho “Monthly List” 
may usually be had free by 'applying for it to the* Secretary of Agri- 
culture, or to the Senator oh Representative of tho dis^etdn wHch’ 
the applicant works or resides. 

(3) The Agricultural Experiment Stations also issue literature of 
• value ^0 progressive farmers, and therefore of value in tho j)rbject 
iftethod of training. In Connecticut ami in New York there’ are 
' two such stations; in every State there is at least one. • 

All of the. New England and New York stations have kindly con- 
B6|ited to put our viocational agricultural school ami department 
libraries on their mailing lists. The hteraturie they send ahonld' 
be* carefully filecf. Occasionally literature from/ ^he stations in other 
States may directly bear ^^)on the prodiictive projects undertaken 
by ouirboyB. A sharp looko"^ should be kept for such literature.^ 

^ Such a lookout may be kept bymeans of the "Card -Index of 
Expeiriment Station Idterature,” ]^lSSlk published by thp United 
States Depurtment of Agriculture. More than 30,000 cards have 

already been printed.* Each' agricultural school and department 



V ( S*0h suit i^lould, of course, develop tteu uf roforenc* materlaU s^tally suited to 4s arwn needs and 
aTtlUble KMiroes ^Mofonnalkin. . * , * ^ * * 

*ln order to sty>w the exact nature of tlio clews ur station literature, pertlnenl In one respect or another 
to IfaSHdmsett^ terming projecu, which this cud Indejc atford^,^tbe lub)ect matter on four cards is* here 
printed, . ^ 


Index Card dim. 


eppBa^^ tabor-saflag/*~J. £. Rite and C. A. RogatB. 

«A5fip*‘TWfe 0>rsJ«R«t jyfo. pp. Si 

**PlraeUont ape given for the oMutructk» of loaxp^nslve, unVateated labor<aavitu devloea*ter potU* 
trr. ' They tnetede Heeding and wate^ devloee^ pMigree end ea-coUectiof appUanoat, 
and (!«trylng devtoee, shlpfi^ paetaM, eoopa ter ettttoit hens, teming oooin. a'inek W 
oUts, A tmr|^4term Bystem', bm B&imtKovfd-kiUi^dnd-pteh^ bex^ & ' 

^ 



^ woUitairt «A Dii^t 
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library should endeavor to secure a partial set of these indei^ cards. 
Since many of the bulletins referred to on the earlier cards are now out 
of print, it probably will be best ^ start the subscription at card 
31500. The number of dhe sets at present is limited, but now and 
then a iormer subscriber relinquishes his rights, and a subscription 
may be avowed a school or department. ~ ' 

Subscriptions for divisions of (his index, such .‘as all cards dealing 
with “Poultry," ‘‘Fruit,” and tlie like, 'cost $3 per thousand cards; 
witii $1.25 additional, at the outset,. for colored division cards to be 
u<ed in pranging and rejidily consultmg the index. Divisions may 
pe subscribed for until become available. The Office of 

Experiment Stations of (he Unil^Ki States Department of Agriculture 
will receive the siibiicriptions for both sets and divisions. 

A key to the index, containing the system of classification, is senT 
on application. .r 

Make paymente in^advance by United States postal order in favor 
of A. Zappone,^ disbursiiig o^cer, and forward in envelopes addressed 
the Director .of the. Office of Experiment Stations, Washington, 


Index Card 3 IS 10. 


Foo(not(~ Continued. 


•‘Mtlk ixalla, corwd, A. HaMAng, J. K. WU*>d, and G. A. Smfih. 

‘.\rtr i ork StaU Bui. \o. Drr., f9l0, pp. pU. 4 .. . . 




Index Oard 31K11 


J- 


*'Vag«tabla faraan.”-^W'. IJ. Wicks. 

“Iiak6 Bu2. No. Aufi., /P/0, pp. 4P, figt, dgjnt. i . 




Index Card ^1^. 


*'rMtac akpulatmU wttb L. Stabler. 

’’ Maryland Snl No. f 30, Jen., l9U, pp. f • 






Soft »dlniialIiiUted^S^t^^ 
-bod 











rr 


I'Louer, 1 

ecen^r 

i 


tflkr^ tSx HABflAOapSBTTB HOHl,PltOjlOT FLUT, 

( 4 ) Massachusetts Agricultoal Experiment Station literature, of 

^ .course, is covered by the card index abpve described. In order that 
there may be no delay, however, in, securing such of its jujblicatioiis 
as’ may be needed at once, the following list of those now- availal)lo 
is given : . * ^ 

BuUetiiLB and their numbers — 

33. Glossary of fodder terms. 

76; Tlie imported elm-leaf beetle. * ^ 

115. Cranberry insects. 

123. Fungicides, insecticides, And spraying directione. 

125. Shade trees. . ^ 

133. Green crops for summer soiling. 

134. The hay crop. - 

137. The rational use of lime*. Also, the Distribution, rOmposition and cost of lim**. 

138. Tomato diseases. 'Sf < 

139. Inspection of commert^ial feedstuffs (October, 1911). 

140. Inspection of commercial fertilizere ( Dec embe r. 1911). 

Technical bulletins— 

2* The graft imion. 

3- The blossom end rot of tomatoes. 

Circulars — 

20. The use lime in Maaaachusetu agriculture. , 

22. Poultry manures, their treatment and use. 

^ 26. Fertilizere fpr potatoes. ^ • 

• 27. Seeding mofwings. ^ 

29. Chemical analysis of soils. 

Applications for these and future publications pf like character 
should be addressed tp the Director of the Massachusetts Agricul- 
tural Experiment Station, Amherst, hfass. 

(5) **Facts for farmersi’/ issued monthly by the Extension Service 
of Maasachtiaetta Agricuttural College, is a live leaflet on timely 
topics which bear directly upon Massachusetts, farming froin'season 
to season. A full file of these levels should be preserver! forTirference 
in each agiioultural school and department library. Members of the 

# agricultural classes, pr their fathers, may receive copies for their 
individual files by asking that their names be pht*on the’ Extension' 
Service mailing list. 

/Applications ^ould be address^ to W. D. Hurd, Director of the 
Extension Service, Amherst, Mass. ' 

(0) Yhe Massachoaetts Board of AgrictStiure publishes agricul- 
^ vtural^buUetins andrepo^, a complete file of >yhich, begixming, say, 
Jan^ 1910, sh(mld be tit hand for reference. In addition to the 
^ aimual volumes, the board of sepulture" has printed such special 
/r^f>btdlethiB as the^fpHowiag: .1. Poultry Culture. 2. Orcharding. 3. 
^^T,(^afiiaea ihd ani Berries. Vege- 

' ^ould 

.. 
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had not only by the libraries, but also by individual agricultural 
students. 

(7) The State forester’s work closel 3 ^ concerns all farmers who are 
confronting the problems of protection against brown- tail and ' 

moth depredations, of protection against forest fires, and of economi- 
cally cropping their wood or timber lots, and of disposing of lumber to 
their best advantage. Each agricultural school and department 
should keep a complex file of the State for^ter's publications. Most 
of lliese publications are fully illustrated and may be had by both the 
libraries and {he individutd agricultural students. 

Following are some of the publications now' available; 


] Korest trees of MaaaachuMetts: How you may know them. \ pek-ket manuiil. 

3. Massacljjisetts wood-usipg indusiriee. 

4. Tlie evergreens. Methods of study iji public school«. 

5. Reforestation in MasBaebusetts. ' 

(i. How and when to collect white pine seed. 

7. Forest mensuration of the while pine. HoW to estimate standing limber. 

S. How to make improvement thinnings, 
lo. Forest fire-fighting equipment in our toAvna. 

JJ. Gypsy and brown-tail moths. 

1 1 Colored plate^j of the g>*psy and brown-tail moths and calosoma beetle. 

The chestnut bark disease. 


Application^^r these and future publications should bo addressed 
lo the State Forester, 6 Beacon Street, Boston, Mass. 


3. TEXT; EXJPRCISE, AND REFERENCE BOOKS, BULLETINS, CIRCULARS, 

AND REPORTS. 

Copies of the books, bulletins, circulars, apd reports hereafter listed 
^'0 on file in the agricultural library of the Massachusetts Board of 
Educafioh, where they may be examined by school officers. Where 
vocational agricultwal school 4nd department work k started Certain 
copies shoi^d be provided at the outset. These ai^ necessary parts 
of an approved equipment for the present year. Others may bo 
added in succeeding years, until an adequate Working library has been 
established.* *, , 


• (1) instruetcur’s aid necessary. — It is, of course, understood thai 
the- folio wmg lists are for the convenience of the several mstruotors, 
and for use by classes, with the help, stepSy step, of these instructors. 
Reference materials, therefore, suited' tp minds of different grad^ of 
maturity have been included. Some have bedtr successf uly used in 
elementary sdiools ; others, by ^e^ondaty schools, knd even by ooll^ 
classes. The instructors intimate knowledge of the needs and .mental 
capabiUtiM of his individual boys will determine Jud aiisigiuiient^ of 
both la^ratory .excises and reading matter. 

. < or.F, of ». a» im No. K 
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; (2) Lists subject to revision.— It is to be expected that from time, 
to time additions to theSe lists will need to be made. Suggestions as 
to usable additions are earnestly solicited. The instructors are espe- 
cially requested to report which of the entries here included prove 
» beat suited to their different classes. The most competent revision 
0? these lists will thus be assured. 

(3) Prices and estimates. — Postage or express charges .must Iw 
added where prices are marked “net." For example, “The Country- 
hfe Movement,” by Prof. L. H. Bailey, is listed as foUowsv “$1.2.5 
net; by mail, $1.34.” Di.scounts from prices not marked “net” 

^ may usually be expected. . ^ 

(4) Student ^Jmrchases.— Prof. L. H. Bailey, in addressing winter 
short-course students at the Cornell Agricultural College, is reported 
to have said that he hoped, if they 'took nothing else home, they 
would take home with thenl ten or twelve dollars’ worth of good 
books dealing with the brartches of practical agricultural production * 
which they expected to follow. A similar hope might well be ex- 
pressed on behalf .of thtrboys who seek vocational agricultural school 
training such as that described in this bulletin. 


Fortunately a few most excellent boc|ks for home guidance in 
profitable farm work are' new to be had at moderate cost. The 
agricultural^ inslructors may properly enough seek to stimulate the 
boys in their classes to purchase qjie or more suci books every year. 
Wise guidance may bo given by^bbserviilg which'" books actually 
prove to bo niost useful . to the individual boys in carrying out their 
particular home farm jirojects. 

Publishers will undoubtedly be very willing to allow the .boys 
their most favorable school discounts, especially if orders are for- 
warded through the school purchasing agent. 

• (S) Reference numbers.— The Arabic numbers at the left of the 

entries are for .convenience jn referring to materials found in this 
bibliography.' 


A. . Library arrangement.— If these numbers are put on the backs 

of the books, on the fronts of the pamphlet cases in which bulletins 
are filed and on the shelvtM where 'sets of reports are "kept, it, will 
not be necwisary to cehsult th^ printed lists in using the agricultural 
library,' The student or instructor may go directly to the materials 
theinsdvee, on the library shelves, ."in cases where schools already* 
ha,ve libraries and systems of numbering, these special numbers ninv' 
be added. ^ 

B. Project ouUinea.—ln the outlines for proj^ instruction found 
in Ghiipter III the follpwing entries are referred' .toxby nummr, not 

' I 
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by title.* The instructors in their future outline making may also 
find it most convenient to use these numbers. This will save both 
time and space. 

C, Library card — At tlie pleasure of the school office, 

card indexes by authors and by titles may be made.- The author 
index may then *be arranged alphatK»ticall}^y names; and the title * 
index may be alphabetically arranged by subjects, such as “Dairy- 
ing/’ “Vegetable Growing/’ and “Fruit Growing." In such a case, 
the books, bulletins, and reports themselves would remain in the 
numerical order here adopted, aifd ijach card would bear the number 
assigned the particular title in these lists.. Any book, for example, 
cmdd thus be found instantly; and, after use, 'could be returned to its* 
proper place by simply looking at its number. 

D. Future entries . — Gaps in the numbering have been left for 

the possible uddition of future entries. Missing numbers, however, 
will occasion no confusion. The simple numerical order may 'deter- 
mine the arrangement , even though now and then a gap may appear 
between cntriivs. After tlie vacant, numbers have all ^en assigned, 
still further additions may be made at wdll by aid of points. Next 
entry numbers inay then be written, for exampie, as follows: 4.1, 4/2, 
etc., or 9.1, 9.2, etc., or 40.1, 49.2, 49.3, 'etc. V. 

(6) Reference letters. — The letters following the titles refer to 
the corresponding letters at the left of the names of the publishers of 
the respective entries. Needfesa repetition of fHe^full names and 
addresses of publishers is thus avoided. A complete list of the*pub- 
lisliers and their addresses immediately follows the^ reference lists. 

pp. 93-94.) ’ . , ^ . 

(7) State help ’and approval.— The agent of the board of education * 

for agricultural education will from year to year advise Massachu^tts 
in.^tructors^ who need his help in making^ approved selections from 
these lists,, and in the numberi^, .indexing, and arrangement of 
agricultural lihra.ry materials. * ^ 

4. AORICDLTURAL PROJECT STUDY BIBLIOGRAPHY, ARRANGED POR 
READY REFERENCE.* . 

' T - '• ^ ^ 

I . Text-book^ approved f Of Jint and tecond ypar agrictiliitral turvey., * 

Mami,*A. U. Befpnnings in agricult^. (N*) 60,centavnet. , ^ 

2. Mayue and Hatch. Hl^-school agrkuHuiv, (BBB) ^ ^ \ 

'>eMBuUsUnsortbdBou^<FB<liiQaUdli,No.fi^l2,andN;o.9,1013. ^ ^ ** 

» \ni«n^on) thw <me eat^ appcWa under the titedldp markod by Romal the emriee ebo^ 

the dotted Unee era amnfed tlphaboU^y.by euthore, by BUtaa. or by covernnlenti, dlvblahs» bureouiv 
or office*. Space below thodotted Uhm U neeryeAte addlUc^to the orlftnal entries Fblc'h hm be^ • 
ormaybe^m^fhwUme.toUm^ * t *• * . - > ] 

^Tlwtartbobksi^^ Meowdit^wdioota. Tlu>y ore iK>t Mceeewffy the bls^ 

• |!n.olhprStatai,; . ■ ^ ‘ ' ^ -V-V-s . 

ttK^e* ykto ^ItUihenw^ For the iBt of pubUritom end 

dddnM to which T. " - ' 
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II. Tut-book» a proved for third and fourth year agpcultural «urw^.* 


Warren, G. F, felemeiiteof aKri< uIture. (\) fl lOnet. 

6. Warren, G. F. Farm inannpemenl. (X) 

7. Ilurper. M. W. Animal husbandry for srhooln. (N)* * 

'HI. For first and second year study of j>rojecis in — 


10 . 

11. 

12 . 
13. 

15. 

16. 

17. 

18. 
19. 

^ 20 . 

"21. 

22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29, 

30. 
3i; 

32. 

33. 

34. 
a5. 

.36. 

37. 

38. 

39. 

40. 


^ /. Vegetable growing. 

Allen. G.L. Cabbages; cauliflower ."etc. (O) 50 cents. 

Bailey, L. H, Manual of gardening, (X) $2 net, *. ' . 

Beattie, W. R, Celery (Farmers’ Bui. 282). (Bb) . • 

Beattie, W, IJ, The home Vegetable garden (Farmerfi' Bui, 255). fBb) 

Bt^ttie, W. R. Home production of onion seed and sets (Farmers’ liul, 434). (lil; 
Beattie, W.R. l)nion culture (Farmers’ Bui, 35f), (Bb) 

Bennett, IdaD. The vegetable garden, (P) , $1.50 net, ^ 

Corbett, L. C,' Beans (Farmers’ Bui, 289), (Bb) 
t'abbage (Farmers’ Bui, 433). (Bb) 

Cucumbers (Farmers’ Bui, 254). (Bb) ’ 

Tomatoes (Fanners’ Bub 22Q), (Bb) 

The cultivation of mushrooms (Farniers* Bub 204), (Bb) 

Pomto culture (Farmers’ Bui, 35). (Bbj- 
The potato. (0) 75 cents. ’ ‘ ’ ' ' . 

How to grow vegetables, (\) ^$1.75 nei. 

How to make a vegetable garden. (P) $2 not. 


1. 


Corbett, L, C, 

Corbett, L. C. ' 

Corbett, L, 0, 

Duggar, B, M, 

Duggw, J. F, 

Fra^r, Samuel. 

French, Allen, , 

Fullerton, E. L. 

Green, SumuoJ B, Vegetable gardening, (Q) $1. 

Greiner, T, How to make the garden pay. (k) $l net . 

Handy, R. B. Asparagus culture (Farmers’ Bub fil), ’(Bb) * 

Hexamer, F. M. Asparagus. (0) 50cenls, 

Kirkland, A. H. Usefulnesaofthe American toad (Farmers’ Bub 196). ' (Bb) 
Maaeachuaetts. Vegetable growiilg (Maffi. Sule Bd. of Agf. Rub 5). ((') » 
Morse, J..B. The new rhubarb culture.. (O) 50 rents. 

Rexford, £. E. The home garden. (S) $1.25 net. 

Roberta, Harry. T^beginner’s'book of gardening,' (T)* $l not. * 

Schoene, W, J, Cabbage se^ beds, protection (N. Y.. State BuV. 334), (L) 
Sevsy, G. C, Beau culture. (0) 50 cents, * 

Sevey, G, C, Peas and pea culture, • (0) 50 cent^ net. 

V^Imorin-Andrieux, . The vegetable garden, . (U) $3,76 net. 

Wktts, K. L. V'^egetable gardening. (0) $1.75 net. ' 

Wicks, W, H, Vegetable garden, (V) ^ 


41. Meier, W. H, D. School and boiue garden^. (('C) 

42. Qrubbdt Guilford, Thd potato. (P) , 

• i. 8maJJ*fniU frfitring. •* ^ * 

' ‘ (SocaW) Hefiwnce No. 41.) , • • ' 

iJO., CW, F^W. Buahfniito.. (X) $i.60net. 

* 51. Corbett, L.Q. Cranberry culture (Farmers’ Bub 176). (Bb) 

.^62. Corbett, X. C. The home fruit garden preparation and care (Faimera* Bu! 

154). (Bb)^ - . . ' 

63. CoH>ett, I^. C. .fSruning (Farmers’ Bub 181). ,r<Bb*) 

■ 54. Corbetti L.O.' Raspberries (Farmers' Bui. 213). ^b) 

toxtboSksu^ UanaphO^ TIuy sieitot MouMy ttas b«s^ 
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55. 

50. 


o>>. 

OK. 

<;t. 

(12. 

0 . 1 . 

O-l. 


Corbett, L. 0. Strawberries (KiuTuera’ Bui. 198). (Bb) 

Green. S B. Popular'fruit(^wing. (Q^ $1. 

Uu.'»inaun, G. C. Grape propa^tion. pfiininp. ami training (Farmers* Bui 470 


Mo^chuselts. Small fruJ?a and berries (Mass. State B<l. oiAgr. Bui. 4). ^C) 
Maynard, S. T. Successful fruit culture. ((}) $1. 

Ragan, W. H. The home vineyard, with sj>erial relVrem e to nortlierii < ..ndi- 
. lions (Fanners’ Bui. 156). (Bb) , 

Ragan, \V. II. Varieties of fruits recommended lor j dan ting (Fanners' Bui. 208). 
(Bb) 

Rhode Island. Bush fruits (U. I. Exp. SUi. Bui. 9J). (M) ' ♦ 

Waugh, F . A. Fruit: Harvesting, storing, and marketing. (U) |1. 

White. J.J. (^ranberry culture. (0) $1. 

.1 B{rkc(f)inf. •, ^ 

Benton, Frank. lk*ekeeping (Fanner's Bui. 59). (Bb) 
t’omstock, A,B. How to keep bees. (F) $1. 

Phillips; E. F. Bees (Farmers* Bui. 447). (Bl)) ^ 

Itoot, A. I. and E.'H. The ABC and X Y Z of bee culture. 


(W) $1.50 net. 


, .i. Poultry keepinf. 

M). American Voultry Association. The American standartl j)erfe<*tion. 


tX) 


51. Beale, Stephen. Profitable poultry keeping. (Y) $1. 

52. Hell, G. A. Poultry management (Farmers’ Bui. 287). (Bb) 
s;t. Boyer, M: K. Money in broilers and s<iuab8. (Z) 50 celXts. 

84^ Brigham, A. A. Progressive poultry culture. (AA) $1.50 net. 

S.5. Brown, Edward*. Poultry keeping as an industry for farmers and cottagers 

(BB)„ 6s. ^ ' 

So. (kuinecticut. Waterglass: A pre8ervativStoreggs(Storr8 Bui. CT). (H) 

S7. Howard, G. E. Standard varieties of chick eli.s ^Farmers’ Bui. 51). (Bb) 

SS." Howard, G. E. Ducks and gee.‘H^: Standaixl varieties and maiiagemonl (Fanners’ 
Bui. 64). (Bb) 

89. Ungworthy, C. F. The guinea fowl ami its use as food ^ Farmers’ Bui. 234), i Bb) 
fK). Massachusetts. Poultry culture. (C’) 

9J. Mi’Grew, T. F. Turkeys (Farmers* Bui. 200). (Bl>) 

92. Pearl, Itaymond. Methodsof poultry managemenuit the Maine Agricultural Ex- 
periment Station. (Bb) 

93. Powell, E. C. Making poultry pay. (0) $1. • 

* 94.^ Ilhode Island. The rearing and management of turjte>*s, witli special reference 
. toiho blackhead disease (U. I. Exp. Sta. Bui. 

05. Rice, Wm. E, Squab raising (Farmer’s Bui. 177)*. (10|p 
1M>. Robinwii, J. H. . Principlephnd practice of poultry culture. '(CC) $2 net. 

97. Sands, R.' B. American potil try culture. (HMMM) $1.25. 

98. Slocum, R. R. Capons and caponizipg (Fan^eVs* Bui. 462). (Bb) 

99. 'Slocum, R. H. Marketingeggs throu^ the creamery (Farmers’ Bui. 445). "V Bl») 

100. Stoddi^d, H. H. The new egg farm. (0) ’|1. ' \ 

101. Valentine, C. S. How to kMp hens for profit., (X) $1.50 uet. 

^102. Watson, G. C. Farm poultry.^ (N) $1.25 net. " . 

103. W^, R, H. Incubation and incubators (FarmW Bill: ?36). (Bb) 

.104: Wright, Lewis. - The pmotioalp<ml try keeper, *((DD) 87 cents. 

* * * • • • 4^ • * • • • • • • % % . • • • • • a a’a •♦••••aaa«aa«aaaaa ••aa'aaaaaaaa^. . a. 

K^.THowanl MqOrew. Perfect^ poultry. 0*PPP) 

:106. £^a It. Produc^ye {gmltry hiu^^ ‘ 

. i08;;R6bin»ii, H- '- ‘ V * , ^ ^ 

- - -- ^ •_ r 
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iTiti. Gurler, I(. I>. The fana dairy, (EE) $1. 

Hi7. llarllev, <■. P. Com growing ( Karmere’ Ltul. 199). (Pb) 

KiS. Hartley, C. P. Corn cultivauon (^Tarmers’ Bui. 414). (Bb) 

IIart!e>', C. P. ’ Harvesting and Bioring corn (Farmern’ Bui. 31;i). (Bb; 

170. Huriley, C. P. ^ The ]>roduction of gtmd seed corn (Famierp’ Hifl. 229). i U}> i 

171. Hanley, (V P. Seed eorn (Farmers' Bui. 415). (Bb) 

172. Hickman, K. AV. The dehorning of cattle (Fannenj’ Bui. 3.>0), (lib) 

173. Hillman, F. II. The adulteration of forage plant seedw ( Fanners’ Bu!, 382 ). (Bb) 
171. Illinois.^ Four systems of dairy farming and fhe profit on eat h (I niversiiv of‘ 

III. Circ.dol). (MM) 

I7-'. Johnstone, J. II. S. The horse btmk. (EE) $2. 

• I7fl. Fane, (’. B. Business of dairying. (0) $1.25 net. 

177. LangCvorlhy, (’. F. ^Principles i>f horse Jeeding (Fanners' Bnl. 170'. dlh) 

178. Lindsev, J. B (Ireen cntjwfor suriimer soiling (Ma.H.^. Agr. K.\]). Sta. Bnl 133) 

(Im‘ 

179. hyon and Montgomery. E.\amining and gradiiig gr 4 ins. (CC) 48 cents net. 

18U. Maijie. Practical horticulttm*. Bed clover (Muijie Bnl. II3). (h 

isi. Masaat hnst.iits. Gras.'^es ajtd foragt^ crops (Ma.s'^! St. Bd. of Agr. Btil. iC) ■ 
182. Mit'hels. John. Dairy farming. (X.V) $1. 

iS3. Moore, G. '1'., rt o!. llencjicial Harleriafor U‘guminons crops.', l arioers’ Hul. 214), 
(Bb) . ( . ’ 

181. Myrick, Herbert. The book iti corn. (U) $1.50, 

1S.5. Oakley, R. A. Canada bliu*graBfl (Farmers’ Bui, 402). (Bin 

iso. Piper, C. \*. Legumiiiou^ crops for given manuring tFariner>’ Bnl. 27Si. (I>b) 

187. Plnnd), C. S. Indian corftculture. (EE) $1. ' 

18S. phinib. C. Silos and silage (Fanners’ Bui, 32). ( Ub i 

Plunih, C. S, Types and breeds of farm animals. (('(•) Sl.tlO net. 

190. Jthode Island. Cpni selection (R. 1. Exp. Sta. ilul, lUi). (Mi 
' 191 Koberi.s, I. !’. The ht)rso. (X) $1.25 net, 

192. Saunders, AV. 1)., etof. Dairy herd records (Virgiida Bui. l!«h., 

193. Shaw, Tho.s. Cana<lian field pe4W (Fanners’ Bui. 221), (Bln 

• 19-1. Shaw, Thos. Rape plant, itshietorj', culture, and uses (Farmers’ Hnl. 1 1 j. (Bb) ♦ 

197). Shaw, Thos. Clovers. (0) $l net. • • ' * 

19G. Shaw, Thos. Forage crops other than grasses.* (O) $1. 

197. Shaw, 'fhos. Grasses and how to grow them, (Q) $1.50. 

PJ8. Shaw; Th*>s. , Soiling # rope and the eilo, (O)’ $1.50. 

199. A'an Norman. Tl. E. First lessona in dairying. (0) 50 cents net. 

200. A’inall, 11. N. Meadow fescue (Fdnners* Bui. 361). (lO)) 

201. A'oorhees, Ed . B. Forage cropa. (N) $1.50 net. 

, 202. AVarburton, C. AA7 Oats: Growing the crop (Formers’ Bui. *121). (IHn 
203. AN’urburton, AV. Oats— Sixty Dayana Kher8on'*’(Fanncrs’ Bnl. :!95!. (Bb) 

’ 2t)4. AVestgate, J. M, Alfalfa (Farm ora’ Bui. 339). (Bb) 

205. AA'e«tgate, J. M.. r/ a/. Red clovef (Fanuera’ Bui, 4551 ( Bb • 

^ 200. Williams, T. A. Milleta (Farmery* Bui. IGl). (Bb) 

2t)7. Zintheo, C. J. Corn -harvesting machihery (Fanners’ Btil. 303 1 . (Bb) 

* 208. IIarj>er, M. AM. Traini^; and breaking of horscH, (^’) $1.75. 

.209. Rose, Laum.. Farm dJfirjdng. (MMMM) S1C25. 

210. Harper, AffW. Manual of farm auimals. (N) ^ “■ 

211*. Willoughby, T. F. The golden Btfea^i, (RUR^- 
212. Ecklea, C. H. Dairy cattle and milk production. (N) 

‘ 213. Sheldon, P.*. Tlie farm and d^y. (8SSS) \ 

• 214. Montgomery, £. Gv' Cpm j(N) , $1.(50. ‘ 
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220 . 
221 . 
222 . 
2211. 
224. 
226. 
22U. 
227. 
^228. 

229. 

230. 

231. 

232. 

233. 

234. 


/. yruit ffrowin^. 

(Seo also reWrenocji under III, 2.y 

Bailey, L. II. The nureery bonk. (N) $1.50 net. 

Bailey, L. II. The j)rineiple8 of ^ftruit growing. (N) $1.50 net. 

Bailey, L. H. The pruning book. (N) $1.50 net. 

Brackett, G. B. The apple and how to grow it(Fanner8' Btil. 113). (Bb) 

Connecticut. Applegrowingin NewEnglaml, Parksl and 11 iStorrs Uul. (in. (H) - 


Connecticut. Apple growing in New England, Part III (Storra Bui. 62) 
Connecticut. Apple growing in New England, Tart IV (StorrHBiil. 60) 
Massachusetti). Prchardiiig (Maas. State m. of Agr. Bui. 2). (G) 
Moore, J. 'G. Orchards, management (Wi.sconHin Bui. 201). (PP) 
Nielt^n, II. t. Cowpeas (Fanners’ Bui. '318). lUb) 

Pil>er, C. \ et al. Soy beans (Farmers’ Bui. 372). (Bb) 

Rhode' Island. Improving an orchard (R. I. Ex]>. Sta. Bui. 83). (M) 

Thorny, J. J. The Aincri( an fruit ( ultiirint. (O) $2.50 net. 

Waugh, F. A. The American apple orchard. (0) $l net. 

'Wolverton, 1,. The Ganadiau apple growcr’.s cMiido. ((^Q) $2 net 


Oh 

hi) 


236. \\augh, F. A. Beginner’s guide to fruit growing. 

, Markft gardi rung. 

(See also referentos under III, 1.) 

. Bailey, B. 11. The inning b(K»k (N) $1.25net. 

Beattie. \V. H. (Celery culture. (O) 60 < ent8. 

. Beattie, \V. K. Frames as a facior^n truck growing (Farmers’ Buf 40(f). 

Corbett, I.. C. The poUto as a truck crop (Fatmer.s’ Bui. 407). (^Bi>) 

. Ra WHO n, Herbert. Smc<*s« in market gardening. (P) 

RIukIo Island. Soil treatment in greenhouse nil tun' (U I Exi> Sh 
107). (M) ^ ‘ 

Rhode Island. A further study of soil in gri^mhouso culture iR 1 

Exp. Sta. Bui. 128). (M) 

Taft, L. R. Greenlufuso conatniclion. (()) $r.\V). 

-Taft, R. R. Gnjendmiist* management. (O) $ 1 . 50 . 


250 

261 

252 

253 

254 
256 

250, 

' 257. 

^ 268 . 


(Bb) 


Jlul. 


V. For Jaboratory exeroUci and tcientijic data hennug upon the produclire proirrl, 

undertaken. 

Inten.i«l to 1» oupplomootary lo the alK>ve Riven an.l to \n> .Iruwn ujH>n ' m oevoeion 

demands, Arranxemeut alphabetical. 

1. Afritulture in general. 

270. Bailey, L. H. Cyclopedia of American agriculture: k’^rms, Vol. I. iX) 

15 net. ' 

271. Bailey, L.H. Cyclopedia of American ^icu Hare ; Cn»p8, Vol. II. (N) $:>n.-t. 

272. Bailey,. L. H.. Cyclopedia of An^erican agriculture: Animals^ Vol III iN) 

16 net. . ^ ^ ^ ^ 

273. Bailey, L. H. Cyclopedia of American agritulumu Farm and comnmtiii' 

, /.Vol. IV. (N) $6 net. 

274. Bailey, L. H. Farm and garden nile book. (X) $2. 

275. Bailey^ L. H. Principles of agriculture. (N) $1.25 not. 

276; BeUey, L. H. Principlee of vegetable gai^^ing. (N) $1.^ net. 

277. Boas, Andr^. Meat on the farm (Farmers' Bui 183) (Bb> 

-Ti - A ^ 


4 , , 'J » — - — ^ y » A%JXI / i 

Agri Soib; Vol. I. . (RB) fl,..,. 

ifix ,^8. Propk*, W. P.. A'gri^ltuto:' MaauRg, fertilizeri!, and /arm orous, Vol. II (Kin 

‘ *1 0)t . ' ■ . ' 


$1.25. 


Agrichlturei Aniiiaal husbaiMliy. (RR)Gi^ V. • .. 
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m 

2S1. Davenport. K, Domesticated animals {iiid planta, (CC) $1 net. 

2s2. Dorset, M. Some common disinfectants (Farmers* fiul. 345). (Db) 

2s:i. Fwell. E. E. Every farm an exj>eri men! station (U. S. Dept, of i\^r. YearIxKjk, 
1897). (ID . . 

:’>l < larriot, E. U. NoLos on frost (FaNuers’ 104). (Bb) 

0(M)drich, C. E. The first book (tf farming. (P) |) net. ' 

Hunt, T. F. The cereals of Ain<‘rica. (O) $1.75. ^ 
i*S7. Hunt, T. F. Forage and fiber crops in Amerita. (0) $1.75. 

2.s^. Lantz. D .E. How u> destroy rats (Farmers’ Bui. 369). (Ill)) 

J."9. Massey, W. F. Practical farming. (MMMM) $1.50 net. 

290. Voorhees, E. B. P'irsl principles of agriculture. (TT) 00 cents m*i. 

291. Warburton, (E W. Oats: Distribution and uses (Karmers’ Bui. 420j. (Bb) 
2!t2. Wilcox, E. V. Farmers’ cyclopedia of agriculture. (0) $3.50. 

29:1. WilliamH. F.. jr. rieariiignow land (Farmers’ Bui. 150). (Bb) 



291. ilo])kins. (\.G., af. For better crops. (KBIIK) 


S. Alcohol, indutlTial. 


;{(K». W’euic. A. O., et at. Potato cuIIh us. a source of industrial i^Jcohnl (Farmers' 
Bui. 410). (lib) ^ . * 

3(H. M'iley, H. V/. Industrial alcohol: 8our(rs and manufacture (Farmers’ Jtul. 
268). (Bb) 

3u2. M*iley,H.\V. I lulusiriaj alcohol: Uses and statisfice (Fanners’ Bui. 269). i Hb) 
303. Wiley, H. W.. eial. Industrial alcohol (Farmers’ Bui 429). (Bb) 

J. Animal di9tQaeM. 


310. t’oiinecticut. Bacillary white diarrhea of young chicks, se<ond report (Storrs 

Bnl. 68). 

311. Dorset, M. llog cholera (Faregers’ Bui. 379). (Bb) | 

312. Maine. Poultry diseases (Maine. Bub 398). (I) 

313. Mayo, N. S. Diseases of animals. (N) $1.50 net. 

314. iilayo, N. S. Diseases of pigs (Virginia Bub 189). (00) 

3ir>. M older, J. R. Milk fever: Its simple and successful treatment (Farmers’ Bub 
200). (Bb) . ' . ■ . 

311). Mobler, J. K. The tuborciiliii test of <*atile for tuberculosis (Karmei^’ Bub. 
351). (Bb)' 

317. Phillips, E. F. The treatment of bee diw*aHt>8 (Fanners' Bub 422). (Bb) 

315. Keynolds, M. II. Veterinary studies for agricultural students. (N) $1.75 net. 

319. Uhotle Island. A biological study of 11 pwthogeuic organisms from cholera-like 

diseases in poultry (K. I. l^^P* Bub 146). (M) * 

320. Rhode Island. Blackhead in turkeys: A study in avian, cm'cidiosis. (R. 1. 

Exp. Sta. Bub 141)’ (M) ‘ • 

32b Rhode Island.. Further experiments in conneetisu with the blackhead dfwase 
(R. I. Exp. Sta, BuT 124). (M) 

322. Rhode Island. Goose septicemia (R. I. Exp. Sta. Bub 86).‘ (M) 

323. Salmon, D. E. Dieeaees.of poultry. (UU) 60 cents net. 

324. Salmon, I). Pb Scab in sheep (P'armers’ Bub 159). X®h) , . . . - 

32'). Ignited States. Tubernilosis (Farmers’ Bui. 473). (Bb) ' ^ 

4* <4iiif)Mt/oo4«an4/e«rffiif. *, 


335. Allen, Pb W. The feeding of farm animals (Farmers' Bub 22 ). (Bb) 0 

336. Armsby^ H. P. The computation of rations tor farm animals by the use of energy 
. ' . value (P'aWners* Bub S46); (Bb) 

^ 3^7. Burns, J. 0. Feeding experiments with pigs (Tejum BulV 131). (VV)T .J 
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338. 

339. 

340. 

341. 

342. 

343. 

344. 

34f). 

346. 

*347. 

348. 

349. 


360. 

361. 

362. 

363. 

364. 

365. 


Connecticut. 

Connecticut. 

43). (H) 
Connecticut. 


Pig-foeding experimenta (Storrs Bui. 39). (FI) ' 

The facility of digestion of foods a factor in feeding (Storrs bul. 


The cost of feeding heifers (Storrs Bui. 63). (II) 

Eaten, \V. M., al. Silage fermentation (Storrs Bui. 70). (If) 

Henry, \V. A. Feeds and feeding. ("WW) $2 net. 

Holland, E. B. GloH8ar>'*of fodder terms (Hatch' Exp. Stu. Bui. 33). (D) 
Jeffrey, J. S. Feeding experimentH with poultry (Xf C. (’olloge .4gr. Kxp. Sia 
Bui. 211). (XX) , ' ' 

Jordan. W. H. The feeding of animalH. (X) $l.r)0 net. 

Rhode Island. Feeding e.^periments with chickens, cockerels and ttirk.*\fl 
(Agr. Exp'. Slu. Bill. 126). (M) 

Rice, J. E., H al. Feeding exfieriments with young chickens (t urnell Bn’ 
282). (K) 

Shaw, Thus. Feeding farm animals. (O) .$2. » 

Smith, P. H., ei al. Inspection of commercial feedstiTffs (Mans. Agr K.xp Sri 
. Bui 139). (D) - , ‘ 

6. A ntmo/ life, propagation ond texts. • • 

Kello^, V. L. Animals. (Y\") $1.80 net. 

Jordan, D. S., Animal studies. (YY) $1.25 net. 

Oldys, H. Pheasant raising in the United Stales (Farmers' ^JmI. 39(H. 
Punnett, R. C. Mendelism. (N)\ $1.25. . * 

Shaw, Thofl. Animal biding. (OO $1 ,50, , ^ 

Stabler, A. L. Feeding experimentsNwith pigs (Md. College Park Agr. Fxp. 
Sta. Bui. 150). (ZZ) - . 


366. Peaboilv and Hunt. 


Elementary biylogy: Animal and human. 
6. Bacteriology^^icuHuraL 


(N) 


370. Cjonn, H. W. 

371. Conn, H. \V. 

372. Conn, H. W. 

373. Connecticut. 


Agricultural bacteriology. (AAA).^Anet. s 
Bacteria in milk an#its products. (AAA) $1,.50 net. 

Practical dairy bacteriology. (O) $1.25. 

Bacterium lactis acid i and its sources (Storrs Bui. 59). (II) 

374. Connecticut. Comparative studies with^vovei^d* milk pails (Ston« Bui 4Si 

(H) • ' 

375. Harding, IT. A., etal ^Milk pails, covered, tests (X. Y". State Bui. 326). (lA . 

376. Lipman, J. G. Bacteria in relation to country life. (\) $1.50 net, 

377. Rogers, L. A. Bacteria in milk (Farmers’ Bui. 348). (Bb) 

7. Btrrfi and agriculture. 

385. Beal, F. E. L. Some common birds in Ibeir relation to agriculture (FunurrC 

• •' Bui. 54). (Bb) * . 

386. Dearborn, Ned. Hov to destroy English aparrows (Farmers' Bui 383). (Bh) 

387. Korbuah, E.JH. Useful birds and their protection (Mass. Bd. of Agr.). (0) 

388. McAlce, W. L. Our grosbeaks and their value to agriculture (Kurmera' Bn I 

J 466). (Bb) - . .. , - 

d. Botany and plant physiology. 

395. Andrews, E. F.'' Practical course in botany. (BBB) $1 net. 

396. Bergen, J. Y., eial. Practical botany. (CC) $1.04 net. 

'397. Coulter, J. M. Plant atructuree. (YY) $1.20 net. 

398. Dugpr,, B. M. Plant phyaiology. (N) |l,60net. * , - 

^399. ?ercival,J. Agricultural botany. (HH) |2.6Qnet. 

, 400. W. C. Introduction to botemy. (CjpC), $1.60 not. 

v***f^*y,- ••?.••••• •• »••• ■. * • • • •'•'•w***** •••••.••• 

'AtSiaM, 
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I 

9. Ohemittrtf ajidoffrieutturt. ^ 

405. Hart, E. B., ci a/. General agricultural chemiatr)*. (DDD) |1.50. 

400. Storer, F. II. Agriculture in some of its relutions^with chomiatry, Vol. I. f EEE) 
|5 for Bet of three volumes. 

4(t7. Storer, F. H. Agriculture in some of its relations with chemistry, Vol. IT. (EEE) 
$5 for Bet of three volumea. • * 

40 S. Storer, F. II. Agriculture in aome of iU relatione with rhemiatr>*, Voi. III. 

(EEE) $5 fur set of throe volumes. 

409. Warington, K. The c hem i.H try of the, farm. (FFF) $M3. 

4)0, \ViHiains, K. p. Elements of (;hemiatr>'. ((X') 88 cents not. 


10 . Construction and r&pairs: Plans, materials, tests, etc. 

4I >, Alleinaii, (i. Quantity and character of creosote in ^el I* preserved iiint>erB 
(Forest Service Circ.*98). (Bg) 

4 jr,. .\iwoo<l, n. Poultry houses, construction (\V. Va. Bui. i30). (GOG) 

417. Beattie, W. K. The repair of farm equipment (Farmers’ Bui. 347). (Bb) 

41H. ('oblei^h, H. Handy farm devices. (O) $1.50 net. . 

419. Breeders; Gazette. Fimn buildingH. (GG) $2. ■ ’ 

420. CorlH'tt, L. C. Ice houses (Farmers’ Bui. 475). (Bb) 

421. (’ushman, A. S. The corrosion of fence wire (FannerH* Bui. 239). (Mb'! 

422. Davidson and Ohase. Farm buildings. (NNNX) $2. 

423. Fiske, G.- B. Poultry appliances and handicrafts. (XNNN) 50 cents. 

421. Fiske, G. B. Poultry architecture. (NNNX) 50ceilts. 

^425. Ilasluck, P. N. Harness making. (NNNN) . > * 

42f). lla.duck, P. JX. Knotting and splicing. (NNNN) 

427. llasluck, P. N.“ Saddlery. (NNNN) 

428. Hill, G. G. Fann buildings, practical suggestions for (Farmom’ Bui. 126). (Bb) 

Stamdard bl^ksmithing, horseshoeing, and w^agon making 
(Q) r>0 cents. ' ' • 

430. Orange Judd Co. Barn plans and outbuildings. (0) $1. 

431 . Ri< e, J. E., cf a/. Poultry appliances, labor-8a\nmg (Pom ell Bui. £84). (^K) » 

4ii2. Stabler, A. L. Uog^houses, dpscriptiop. (ZZ) ' 

433. United States. The dwm^ction of ooncrefe^ence posts (Fanners’ Bui 4031 

^ (Bb) . . 

434. United States. The use of concrete on the farm (Farmers’ Bui. 461). • (Bb) 

435. Walker, P. U. The use of paint on the farm (Farmem’ Bui. 474). ^tb) 

436. Warren, J. A. Hog hou^i'(Farmers’^Bul. 438). ,\Bh) 

437. Willis, C. P. The preservative treatment of farm*iimb<ira (Farmers’ Bui 387) 

(BH) • 


438. 


Wormeloy, P. L. Cement mortar and concrete: 
purposes (Farmers’ Bu^235). (Bb) 


445. 
' 446. 

^447. 

448. 

449. 

450. 

451. 


lu^23i 


Preparation and use for farm 


products and manufactures. 

Alvord, H. E, Cheese making on the facra (Farmers’ Bui. 166). (Bb) 
Connecticut. The ci^embert type of soft choeee in the United States' (Storrs 
Bui. 35). (H) , ‘ * 

' Connecticut. Directions for making the- camera bert type of cheerie (Stem* Bui 
^ 46). (H) 

Farrington and Woll. Testing milk and its products. (HHH) $1.25, * 

Mortensen^ M, Creamery bookkeeping (Iowa Bui. 121). (I^I) 

Trueman, J. I 4 . Butter making <m the farm (Storw Bui. 65). (H) , 

Van Slyke, L. L». Modem method of testing. milk and milk products. (O) 75 

'cents.' ' /*. ■ ■ - - • • 
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452, A^tshbum, R. M. Ice-cream making, principles and praciire (Verraoni 111 i 

156). (JJJ) 

453, Webeter, E. H. Butter making on the farm (Farmem’ Bnl. 241 ). fHbl 

454. AVing, H, H. ’Milk and iU products. (N) $1.50 net, 

455. Snyder, H. Dairy chemistry. (N) 

?56. Barthef^Chr. Milk and dairy products. (X) $2.25. 

437. McKay and f:<ar8on. Principles and praejire of butter making. 


/ 


It. Farm mana^fmfnt and rmal fconomks. 

( 1 ^ ,\ccoums, statLsttes, 

400, .Andrews, CWs of hauling rro)v from farms to shipping jwints (Bureau ..f 
. Stat, Bui. 49), (Be) ^ 

4ril. .Arnold, J. H. How a cit/ family managed a farm (Farmers* Bui. 432). (Bit) 
4()2. Blodgett, J. H, Relations of jmpulation and food products in the rnited Sralt s.* 

. etc. (Div. of Stat. Bui. 24). (Bd) 

-4r,3. Blo<lgett^ J. n. AA*age.s of farm lal>or in the Unitetfstates (Bun-aii of Stab V»ul 
2fi;. (Be) • ' 

4G4. Ibirritt, M. t’. A successful New York farm (Farmers’ Bnl. 451). (Bio 
4t»5. Card, V. AV. Farm management. (P) $2 net. 

4fi(). Carrier. ].. .\ profitable tenant dairy farm (Farmers’ Bnl. 280). (Bh) 

4C7. Carver, T. N. Prinri pies of rural economics. (Qt-) $1.04 net. - 

468. ('lark, C. C. AATieat crops of the United States, ]8li(kl9O0 (Bureau of Stat. Bui. 

57) . (Be) 

469. Clark, C. C.^ Oat crops t>f the United States, 18t>6-]90<> (Bureau oi Stat. Bui 

58) . (Be) ) 

470. ('lark, C. C. R>*e crt>pa of the United States, 1866-1900 (Bureau of Stat. Bui, 

CiO). (Be) 

471. Cl|U’k, C. C, Buckwheat croiw of the United States, ]8 ()(>-I<Mh; (BurcatlA>f Slat. 

Bnl. 61). (Bc^ ^ 

472. (’lark, C. C, Potato crops of the United States. 1 866-1 !H)fi (Bureau of Stat B:il 

62) . (Be) 

473. f:lark, C. f. . Ray crops of the United States, 1866-1900 (Bureau (tf Stat. Bui., 

63) . (Be) 

474. Clothier, 0. L. Forest jdanting and farm management (Farmer.^’ Bid 22.^; 

(Bb) - ^ 

476. (’overt, J. R. Datesvof sowing and harvesting (Bureau of Stat. Circ. l.«'iter' 
(Be) . . ^ % 

476. I)o<lge, U. G. ('ropping systems for Xew^ England dairy farms (Varmer.s’ Bnl. 
637). (Bb) 

477* Dodge, L. G. Farm management in northern potato-growing sections (Farmer.'*’ 
Bul..366). (Bb) 

478. Hill, G. G. Marketing farm produce (Fartbers’ Bui. 62). (Bb) 

479. Hitchcock, F. H. Trade of Denmark (Sec. of For. Mkta. Bui. 9). (Be) 

480. Hitchcock, F. H. Our trade with Spain, 1888-1897 (8e<'. of For Mkts. Bui. 

12). (Be) ^ ^ ’ 

48>. HiU^hcock, F. H. Our tradeVith Japan, China, and Hongkong. IHMO-lHtm (See. 
of For. Mkts.-Bul. 18). (Be) * 

482. Hitchcock, F. H. Our trade with Scandinavia, IJ^BKXl (Sec. of For. Afkis. 

Bui. 32). (Be) * \ 

483. Hitch(K>ck, F. H. Sources of agricultural impor(^^ the United States (Sec. nf 

For. Mkta. Bui. 24). (Be) 

'^84: HitchcOc^ F, H. Agricultural exp<^ of Unit^ States, 1896-1900 (Se<\* of 
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48i. Hitchc<H‘k* F. 11, Agricultural inijMirtHof tlic Kinjrdom. Ifino-lHOO iSfH*. 

of For. Mktfl. Bui. 2r>). fBo) 

4K(J. HiU'hrock, F. H. Sourcea of tho agricultural iin|H»rlH of tin* United Slates, 
1897-1901 (Sec. of For. Mkts. Hul. 2^,. ilicj 
487. Hitchcoc k, F. H, Agricultural exi>ortftof the Vn it od Sla^c^^. 1851-HK)2 (Div. uf 
For. Mkta. Bui. 34). (Bd) 

458. Holmea, G. K. LocSil conditiouf* a:* affcrtinic farm values. 1900-1905 (Bur. of 

SUt, Bui. 44). (B<*) 

459. Hunt, T. V. How to choo8o a farm. (X) 

MH’lure, H. B. COnditionsi affecting the value of market hav (Farmers* Bui 
362). (Bb) 

491. Peterp, K. T. Cooperative crtnlit associations in certain Fun>i>can rountries 

(Div. of Stat. Reports). (Bd) 

492. Rol>erte, I. P. The farmer’s husineas- ha mil >ook. (X*) J1.25. 

193. Roberts, T. P. The farmstead. (*^i^ |1.50. * 

494 .' Smith, V. H. ('lover farming on the sandy ja< k-pino lands of the X’orth (Famv 
era’ Bui. 323). (Bb) 

495.. Smith, C. B., tt a/. RepUnning a farm for prbtrt (Fanners’ Bui. 370). (Bb) 
490. Spillman, XV. J. An example of modern fanning (Farmers* Hul. 242). (Hl») 

497. Spillman, W. J. A successful hog and tn^ed-corn farm (Farmers’ Bui. 272). (Bb) 
^8.* Spillman, AX'. J. A successful poultry and dairy farm (Farmers’ Bui. 35o). (Bl>) 
499. Taylor. H- C. Agricultural economics. (X')* $1.25. - 

50(>. Terry, T. B. Our farming, or. How we have matio a run-down farm bring Inith 
profit and pleasure. (KKK) 75 cents. 

r>01. United States. The world’s markets for American prmincis. Great Britain and 
Ireland (Sec. For. Mtts. Bill.* 1). (Be) 

502. I United States. The world *a. markets for American pnxlucts. (ireat Itritain and 
Ireland (Sec. For. Xfkts. Bui. 1, Supp.). (Be) 

7i03. United States. The world’s markets for .Xmericad jirmlucls, (ierman Kiiipire 
(Sec. For. Mkts. Btd. 2). (He) ^ 

50.1. United StateJt. The world’s markets for A ineriran pnalurts. France iSec. For. 
Mkt.s. Btd. 3). (Be) , * * 

I niiod States. The world’s markets fo# .\meriraii product.^. \ethe^lantl.« iScr. 
of For. Mkts. Bui. 5). (Be) 

7)U(i. United States. The world's markets for .\inerican products. Belgium (Sec. I'or. 
Mkt.s. Htd. 0). ’(Be) 

1' nited States. - The world’s markets for .\meriraii j>roducts. Norway (Ser. of 
Fur. Mkts: Bui. 7). (Be) 

.'*0K, United States. The world’s markets for American products, Sweden (Sih". For. 

Mkts. Bui. 8). (Be) • ' * 

5tt9. United Stat<«. The Manchester district of Kngland as a market for American 
pjoducts (Sec. For. Mkts. Circ. 8). (Be) 

610. Unitc<I States. Hamburg us a market for American pnabtcls (Sec. For. Mkts. 
Circ. 14). (Be) 

511. United States. Our trade with (Xtba from 1887-1897 (Sec. For. Afkts. Circ. 10) 

(Be) . 

612. United States. Production and distribution of tb© principal agricultural pn^l- 
ucts of.the world (Div. of Stat. Rep. 5^. (Hd) .. 

513. United States. Meat animals and packing-house products imported into ]l 

principal countries, 1895-1904 (Bur. of Stat. BuU 40). (Be) 

514. United States. Norway, Sweden, and Russia, as markets for packing-house 

producta (Bur. of Sut. Bui. 41). (Be) 

515. United States. Imports of hum and forest products, 10011^1907, by countries 
^ from wrhich i^nsign^ (1^. of §Ut. Bui. 70). (Be) 
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516. United States. Exports of farm and forest products, 1905-1907, by countrie.*! to 

which consigned (Bur. of Stat: Bui. 71). (Be) 

517. United States. Imports of farm products into the United States, 1851-1908 (Bur. 

of Slat. Bull. 74). (Be) 

51H. Ignited Slates. Exports of farm products from the United States/ 1851-19(18 
(Bur. of Stat. Bui. 75). (Be) 

• 519. United States. Imports of farm and forest products, 1907-1909, by countries 
frojn which consigned (Bur. of Stat. Bui. 82). (Be) 

520. United States. Imports of farm and forest products, lj908-1910, by countries 

from which consigned (Bur. of Stat. Bui. 90). (Be) 

521. United States^' Exports of farm and forest products, 1908-1910, by rountries 

to which consigned (Bur. of Stat. Bui. 91). (Be) • ' 

522. Ward, E, G., jr. Milk transportation: fVeight rate.« to large.-it 15 cities in I'nittMl 

States (Div. of Stat. Buk 25). (Bd) 

52:1. Ward, E. G., jr. Methods and routes for exporting farm products (Bur. of Stat. 
Bid. 29). (Be) 

524. Warren, G.'K. Lal>ohitory exercises in farm management. (N) 80 cents. 

525. Warren, J. A. Small farms in the com belt (Uarmen*’ Bui. 325). (Bb) 

526. Wing, J. E. Alfalfa farming in America. (GG) $2. 

527. Woll, F. W. rtandlMXtk for farmers and da ir\*men. (JJ'i $1.50. 



528. Gre<H*, J. B. Ijtw for the Americati farmer. ^ 

/.?. f'ntits. 


540. Bailey, L. II. The evolution of on r native fruits: (X; $2. 

541. Kennedy, F^. B. Apples, cultmo in Nevada (Nevada Bnl. 72). (LhL) 

542. Waugh, F. A. Systematic pomology. (0) $1. 

' /t Injifcif. 


550. Chittenden, F, H. Insects injurious to Vegetables. (0) $1.50. 

551. Comstock, J. H., et al. Manual for the study of insects. (MMM $3.75 net, 

552. Connecticut. The apple-leaf miner (Storrs Bui. 45). (II) 

553. Femajd, H. T. The imported elm-leaf beeUe (Hatch Buir7G). (D) 

654. Franldin, H. J. CVanberry insects (Mass, Agr. Exp. Sta. Bui. 115). (D) 

655. Mass. State Forester. Colored plates of the g>T)»y and bniwn-tail moths and 

Caloeoma beetle (Mass. Slate Forester Bui. 14). (F) 

556. Mass. Slate Fopeetejr. The gypsy and brown-tai] motlis (Mans. State Forester 
Bui. 11). (F) 


657. Qij^intance, A. L., et al. Insect and fungous enemies of tUe grapo ea.'^t of the 
Rocky Moimtains (Faraers’ Bui, 284). (Bb) 

558. Sanderson, £. D. Insect pests of farm,' garden, and orchard. (JJ) $3. 

559. Saunders, Wm. In^ts injurious to fruits. (S) |2 net. 

660. 'Smith, John. Our insect friends and enemies. (S) |1.50 net. 

661. Smith, J. B. Insects iiijuri^us. in cranberry culture (Farmers’ Bui. 178). (Bb) 

562. Weed, 0. M. Life histori^of American' insects. (N) $1.50. ^ 

'' 15. Lim4 and liming, * 


670. Brooks, W. P. Lime, use of, in Massachusetts agriculture (Mass. Agr. Exp. Sta. 
Circ.20). (D) 

671. Brookti, W. P. Lime, the rational use of (Mass. Agr. Exp.- Sta. Bui. 137). (D) 

672. Haskins, H. D., it ah lime, the distribution^ composition, and cost of (Maas. 

. Agr, Exp. 8ta. Bui. 137). (D) ' ^ 

’ 673. Rhode Island. Influence of lime upon plant growth (R. I. Exp., Sta. Bui. 96). 

J ' The liming di solU (Fimitew’ Bub 77). ^ (^ ' 




■ 


AORICULTURAL PROJECT STUDY BXBUOQBAFHT. 87 

\ 19. Phjftk* of OfTkultWt. 

\ 

Drminagr, irrigation, machinra, molors, etc. 

. 

58C^. DaWdson, J. B., el al. Farm machinery and farm motorn. (Oj $2 net. 

581. Elliott, C. G. Practical farm drainage. (JJ) $1.50. 

582. Elliott, (’. G. Drainage of farm lartdn (Farmers* Bui. 187).. (Bl>) 

5S;t. Johnston, C. T., et al. How to build email irrigation ditches (Farmers’ Bui. 158). 

.. 

.(M, King, I>. Ward. The use of the slit-log drag on earth roads (Farmers* l\ul. 821) 

5S.5. King, F. n. Irrigation and drainage. (N) $1.50. 

58G. King, F. II. PhjT^ics of agriculture. (NNN) $1.75. 

oSi . Lucke, ( . E., et al. The use of alcohol and gasoline in farm engines (Farmers’ 
• Bui. 277). (Bh) ^ • • 

.5SS. Powell, F. E. Wind-mills and wind motors. (NNNN) 50 cent^. 

589. Wickson, K. J. Irrigation' in field and g^den (Farmers’ Bui. 138). (Rh) 

• IT. JUant dttfosft. 


(See also Spraying.; 

GOO. Galloway, 11. T. Some destructive potato diseaw^s (Farmers* Rul. 15 >. (Bhi 
fiOl. Mass: S^ate Forester. The chestnut bark disease. (F) 

* 002. Massee, Geo. A textlxK>k of fungi. (N) $2. 
fiO.l. Shear, (*. Ir. Fungous diseases of the cranberry (Farmers* Bnl. 221). (Bb) 

Got. Smith, Eliza II . Blossom end rot of tomatoes (Mass. Agr. Exp. Sta. Tech Bui 
) 3). ^(D) 

005. Stevens. F. L., et al. Diseases of ecopomic plants.* (N) ^ 

OOti. Stone, (;. F. Tomato dWases (Mass. Agr. Exp. Sta. Bui. 138). (D) 

IS. Plant food» end feeding. 

(See aho Solb, etc.) ^ 

0i ‘>. Aikman,\j^l. Manures and manuring. (000) $2.50. ^ 

010. Beal. \V. II. Barnyard manure (Farmers’ Bui. 192). (Bb) 

017. Bnx)ks, W. P. Fertilizers for potatoes (Mass. Agr. Exp. Sta. < irr. 's&k m 
t.ls. Brooks, \\ . P. Poultry manures, their treatment ami use (Mass. Agr Exp Sta 
('ire. 2^. (D) . . ■ 

019. Gameron, F K. The soil solution. (PPP) $1.25 net. 

020. riose, r. P., et aU Asparagus, fertilizer tests (Md. Bui. 151). (ZZ) 

021. Haskins, et al. Inspection of commercial fertilizers (Mass. ,\gr. Exp. Sta. Bui 

U6). (D) . 

022. Johnson, S. W. How crops feo<l. (0) 11.60. 

023. Myers, \V. S. FckxI for plants. (QQQ) 

02*1. Rhode Island. Continuous corn culture (R. I. Exp. Sta. Rul. 113). (M) 

025. Rhode Island. Further ex^rim^nts in to^resmng grassland (R. I. Exp, Sta 
Bui. 90). (M) 

020. Rhode Island. Coo^>erative experimeuts in top-dressing grassland (R. I. Agr. 
Exp. Sta. Bui. 95). (M) 

()27. Rhode Island. A tost of hine phosphates with different plants (R. I. Agr. Exp. 
StaAl&l. 114). (M) 

628. Rhode Island. The gain in nitrogen during a five-year pot experiment with dif- 

ferent legumee (R. I: Agr. Exp. Sta. Bui. 147). (M) 

629. Rhode Island. Plant peculiarities as shown by "the influence of sodium salts 

(K. I. Agr. Exp. Sta. Bui. 104). (M) 

630. Rhode Island, Conesmiag the agricultural value of sodium salu (R, I, v. 

Exp. Sta. BuL 106).. (M) 
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031. Stewart, J. H., et at. Field experimentR with iVrtili/.rrH (W. Va. Ihil. 131 V 

. (GOG) 

032. yoorheos, E. H.% Commercial fertilizers: < omjKwitio)i anti uho (Karmcr’ti It: 1 

•14). (Bb) 

033. V(W)rliecs. K. B. Kertilizem. (\) $1.2.*). j» 

. . . 

634. Halligan, J. E. Soil fertility and fertilizers. (BPP) 

19, Plant Jift^ propofoiwtt , and tettf, 

045. Bailey. 1.. H. Plant hrt*e<ling. (N) $1.25. 

04(>. Balloii. P. H., ct al. Potatoes, culture in 0hio'(01no Bui. 218). 

047. Beal, IV. J. Seed disperwal. (GC) 35 cents. 

648. ('‘orl>ett, I.. G. The propagation of plants (Karinera' Bui. 157) 

049. Goiilter, J. M. Plant studies, (YY) $1.25. 

050. Gmig, A. G. Potatoes, test of \'arieties (Washington Bui. 94). 

051. Gray. Asa. How plants grow. (BBB) 04 cents not. 

052. Gpihh, E. H.'lJPotato cnlture on irrigateil farms of the West (Far mors* Bu 

•(Bh) 

653. Hinson. \V. M., H ol. Tobacco see<l IkhIs, numagoinent (Gonn. Itul. If Hit 
0^. Johnson, 8. W. How crops grow. (O) $1.5p. 
r*56. Jones, L. R. Vermont grasses and clover8,(Vt. Ihil. 94). ^JJJ) 

056. Jonlan, H., et ol. Potatoes, fertilizer tests (N. Y. State Bui. 327V (J.) 

057. Kenuetly, P. B. Alfalfa, test of variotiee (Nevada Bui. 72V (LEI.) 

(>58. MacDongall, D. T. The nature and work of plants. (N) SOewUs. 

059. Maine. Experiments in breeding sweet corn (Maine Bul./1H3). (li 

000. Alaine. Proper growing ami handling of .potato “K*ed yock (Maine Bu! 

' (I) 

001. Masters, M. T. Plant life on the farm. (0) $1. 

tMi2. Oflterhont, W. J. V. Experiments with plants. (N) $1.25. 

003. Rhode Island. Further remdls iu a ndation of potatoes, rye, and < lover 

Agr. Exp. Sta. Bui. L15). (M) 

Rhode Islan<l. Grass experiments (R. I. Agr. Exp. 8ta. Bui. H2>. (M) 

Rhode Ishmd. Potatoes (R. I. Agr. Exp. Sta. Ihil. 111). (M) 

Rhotle Island. The soy bean (R. 1. Agr. Exp. Sta. Bnl. 92).. (M) 

Spillman, WV J. Farm gra88t»s of the UniltHl Stales. (O) $1. 

Sutton & Sons. Gulturo of vegetables and flowers from sc»eds A<1 roots. (TTT ) 

669. Waugh, F. A. The graft union (Hatch. B\d. (Tech.) Ko. 2). (D) 

670. Willis, (V Alfalfa, test of varieties (S. Oak. Ue]>o!l for 1910). (TTUU) 

671. Peal)ody and Hunt. Fde me nlary biology —Plants. (N) 

672. Sargent, F. L. Plants and their uses. (HH) 

90. Soat,ftoicn,pkfakialfeofrapkp, *oilfeTtHtty. 

680. Brooks, W. P. The chemical analysia of soils (Maw. Agr. Exp. Sta. Circ. 29). (1>) 

681. Burkett, C.W. Soils., (O) |1.25. 

682. Da\is, W. M. Elementary physical geography. (GG) $1 net. 

683. Fletcher. Soils. (P) $2. net. 

, 684. Free, E. E., ai al. The control of blowing soils (Farmers’ Bui. 421). (IM^ 

685. Gilbert, G. K. .;Vn introduction to physical geography. (YY) $1.25 net. 

686. Hills, J. L., et <U. Soil clandflcationa and adaptationa^Vt, Bui. 154). (JJJ) - 

687. King. F. H. The soil. (N) $ 1 . 60 . ) 

G88. McCall, A. Gr The physic^ properties of soils. (0) bOcentHnet. 

C89. Mehill, G. P. Roi^ks; rock weathering, and soils. (N). |4. 

Rhode Islaiid. Field experiments ou individual farms (R. f. Agr. Exp. Sta. Bnl, 
/ 148),^ (M) _ . • . . ' 

‘ ..'.'V-' G .* ■' *: * .1 ' 


1 


. 4:G) ... 


(H. I. 
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IBUOOBAPHY. 


$1.50. 


G91. Roberts, l.^R. 'The {ertUity of the land. (5 
(10-. Snyder, n. Soil* and fer(ili;cers. (N) *$I.2r)y 
COii. Spillrnan, \V. J, Henovation of worn-out noils (Karniers* 245) 
tjtU. Sj>illman, W. J. Soil conservation \l*'annen‘ Hu I. 40fi^i. ' 

Taftj,5Vra. Conservation of then<til ((;irr. 3K). 

OtH). Tarr, K. S. Elementary* geology. (N) $1.40. 

fj!>7. Vmaii, A! First principles of soil ferti Iky. (U) $l net. 

C0.4. Whitney, M. Soil fertility { Farmers’ Hn\2.")7 L (Hh ) 

O'JO. Lyon, T. L., of. Soils. (N) \ 


i 
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(ith; 


710. 

711. 

712. 
71S. 
711. 
717>. 
710. 

717. 

7IS. 

710. 

720. 

721. 


72;t. 

724. 

725. 

720. 

727. 

728. 

729. 

730. 

731. 

732. 

733. 


Jll. Spraying a utl fumigation. * 

(dinton, G. R., H ah Spraying experiments (t'onn. State Re]>ort, 1900-10). (('») 
roniie< tu*ut . Rro])rietart* and honie-ma<le mi.<ril>le oils for the mii^rol of the 
San JtW* scale (^Storrs liul. 54). (II) 

ruime^ ticut. Relrohmm emulKion for the San scale (Storrs Hul. 49). (II) 
Galloway, H. T. Potato dUeases and Gieir treatment (Farmer^’ Bui. 91).* (Itb) 
Goodwin, W. H. S])raying imichinery (Ohio liul. 21fi). (HRR) 


arnjf 


(Farmers’ Bui. 2(M). 


Howard, L. O. The hrowm-tail moth and liow to oontnfl 

(Hl>) 

Htnvard, 1.. O. Thegyi>sy nnOh and how tocontrol it (I'armen*' Bui. 275). (Bb) 
Johnson. Willis (i. I'umigiition methods. (0) $1. 

Lodeinan, E. G. The spniying of plants. (X) $1.25, 

Lul^an, li. F. Spraying experiments on p<»tatt>es (Vt. Bui. L53). (JJJ) 

Marlutt, t\ L., el ah The control of the < »Mlling moth ami apple scab (Farmers’ 
liul. 247). (Bh) 

Marlutt, L. Important insectirtdes: Direi tions for their preparation and use 
(Farmers' Bui. 127). (Bb) 

Orton, W. Xr Spnvving^or cucumber ami melon diseases (Farmers’ Bui. 231). 
(Bb) 

Rlnnle Island. When to spmy. Fnnnulas and notes on spraying (R. I. Agr. 
Exp. Sta. Bui. 100). (M) 

S<*ott, W. M., H ah S]>raying peaches for the rontrol of brown-rot, scab, and 
curculio (Farmers' Bui. 440). (Bb) 

SlingprUml, M. V., ft ah Insects, Injurious, treatment (Cornell Bui. 283). (K) 
Stone, G. E., et ah Fungicides, insecticides, and spraying directions (Mass. 

' Agr. Exp. Sta. Bui. 123). (D) • * ’ 

Swingle, W. T. The prevention of stinking snim of wlifnft^Od h>ose smut «1 
oats'( Farmers’ Bui. 250). (Bb) 

Van Slvke, L. Lime-sulphur wash, ]»re]wration (X. Y. State Bui. 329). 

(10 . . *• 

Waite, M. B. Fungicides ami their use in ])revenling<liseases oi imit (Fanners’ 
BuL 243). (Bb) ' ‘ 

Wallace, E. Liuie-sulphur preparations, injurious elTects (Cornell Bui. 288). (K) 
W(M»d, C. M. InstH ts and insecticides. (0) $1.50. • 

Whetzel, 11. H. .>iseaseaof plants, treatment (Cornell Bui. 283). (K| 

it. Trxtbooktand tnanmUfoT Khool*. 

„ (.\grkruttural.) 


745. Barto, 1). A. Manual of agriculture, soils and crops. (CCC) 50 cents net. 

746. Ihricker, G. A., of. Agricultural words. .(VVV) Scents. 

747. Burkett, Stevens, and Hill. Agriculture lor begiimern.. (CC) 60cenUncl. 

748. Coriiett, L.-O. The school garden (Karmew’ Bui. 21S). (Bb) 
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749 . 

750. 

751. 

752. 

753. 

754. 

755. 

756. 

757. 

758. 

759. 

760. 
Ttil. 

762. 

763. 

764. 

765. 

766. 

767. 

768. 

769. 

770. 

771. 
^72. 

773. 

774. 

775. 

776. 

777. 

778. 

779. 

780. 

781. 

782. 

783. 
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(YY) 

(Bb) 


y’K, \V, M, Farm (l^eloj)meiit, (O) $1,50 net, 

Ima, F, II. Test/g Birin yeodp in the ln»ine umlin \ \w rural sehool ( Fanm-rH’ 
Hul.4^8). , (Tib)* 

Jge/r, F, Naturentudy and life, ((T) $1,20 net. « 


Coulter, J, M,, et ai. Practical nature study and elementarv an-rit ulture 
IJ.35. ^ ^ ’ 

Croeby, D,'J. School exercipeain plant production (Farmcrv* Itul. 408) 
Croeby, al. School lesfloneon com (Farmers* liul, 409). (lib) 

Da\d&, C. \V5 Kural nclniol agriculture. (O) $ 1 . 

Davis, K. 0. P^odu(:ti^•e fanning, (S) $1. ^ 

Duggar, J, F, AgricidU*re forHomhorn rcIkmiIh. (X) 75 rents. 

Farrar, H. A Vi'arof agriculture in a rural Vermont high w bool (Middle!) ury 
Foil. Itul. 5). (W\VA\ ) 

Field, Jes^ie. JAirm acilhinetu . (XXX) 15 cents. 

Fisher and Cotton. .Agricultun* for common wdiools. (KKK) $1. 

Fream, \V. Elementary agricullunn (I*) $1.25 net. 

Goff, E, S,, ftal. First princij)IeH of agrhultun*, (ItHIt) 64 cents net. 
Ilalligan, J. E, FundanientalK of agricult un*. ((4'(') $1.25 net. 

Hatch an<l Haeel wood. Elementary agricnluite. (VYV) 50 cents. 

Hays, W, M, Farm (l^cdoj)ment, (O) $1,50 net, 

HUlma, F, H. 

Hul 
Hodge; 

Howe, F. W, How to test seed corn in school (Of. of Ex]>, Sta, ( irr, 96), flla 
Hurd, W, D. Course in agriculture for high hc IkkiIh and academics in Miline 
(AAAA) * • . 

Jackson and Daugherty, Agriculture through the I;d torn lory and whool garden. 
(0) $1,59 net. 

James, C, J, Practical agrif'ulture,' (YY) 8U cents net. 

Mfitw, State Foix»ster, The evergn^ns: Methinls of study iti public school.s (Mn.ss, 
State Forester liul, 4), (F) 

McLennan, J, Maaiual of practical farming. (X) $1.50, 

Moore, W*. of, Fomst nurseries for r'ch<M)ls (Fanners' Jtul. 4*23), (Jll>) 

Nolan, A, W, One hundred lertpoiipln agricullim*, (YYY; 65 cents, 

Shaw, E, E, Gardening, , (P)* 

Shoecinith* V, M, The study of corn, '*(0) 50 cents net, 

Soule and Turpui. Agrfccultum: Its fundamental princr]>Ies. (ZZZ) 75 cenU, 
livens, F, L,, et ai A practical arithmetic, (EEK) 65 eenu<, -* 

Upham, A,‘A, An intrtKluction to agriculture, (YY) 75 cents net, 

Warren, G, E, A secondary course in agronomy (Of, of E.\[>, Sta, Eire, 77), (Ra) 
Weed, 0. M, Farm friends and farm foes. (G(X\) 90 cents net. ' 

Weed, F, M., cf al. The scluwl garden book, (EKE) $1,25. 

Wilkinson, J. \V. Practical agpculture, (RRB) 80 cents net, 

Wilson, A, D,, et al. Agriculture for young folks, (Q) $1. 

Winkenwerdcr, 11. A, Forestry in the public sihoole (U, S, Forest Service Cin; 
130). (Bg^) 




784. Comstockf A. B. Handbook of nature study, (MMM) $3.05 net. . 

785. Burkett, C.\\\,et al. Farm arithmetic, (6) ^ ^ 

786. Budd, J. L., et al, Amepcan horlicullund manual. (JJ) • 

787. .Call, L. E,, et al. Alal)oratory manual ofi^ritmlture. (^*'1 

788. Stebbins', C. A. The principles of agriculture through the (k*h())l and home 

garden. (N) 

789. Cidfee, J. E. Rural arithmetic. (CF) 

{89.1 li^. A dairy laboratdl’y guide. ^ * t 

^ 1 A volums m Library of Work and Play,'' for »nl« only a.i acompleio srt uf 10 votiimes at ll7J0. 


HI 










AGBICULTURAL PROJECT STUDY BIBLIOGRAPHY. 


91 


790v 

791. 

79:'. 

793. 

794. 

795. 
790. 

797. 

798. 

799. 
80()., 
801. 


803. 

804. 

805. 

800. 


815 . 

810 . 

847 . 

8J8. 

819 . 

820. 
821. 
822. 


830. 

831. 


835. 

836. 

837. 


BS. Treaandthmbt. 

Not for fniil. * % 

l>ates, C. 0. Wiudbrt'akB (U. S. Forest Service Itul. 80;*. (Itg^ 

Blakeslee, A. F., et qL ‘ Treesin winter. (JS^) 

Blakesleo, A. I'., et al. New England trees in winter (Su>rrH liiil. 09). (II) 
Gifford, John. Practical forestry . (YY) $1.20. 

Jones, L. R., etaL VcNiiont shrubs and woody vines (\*t. Hul.*l45 ). (JJJ; 
Maine. W ood-lot euggestions (Maine Bui. 402). (I) 

Maas. State Forester. Forest trees of MassachusetbS, how you may kiiuw them 
(Mass. State Forester Bui. 1). (F) 

Maas. Slate Foroster. Maasaohusotts wood-using industries (.Muse. State Fun nier 
Itul. 3). (F) * ^ 

Masa State Forester. Refort'slaiion in Massachusetts (Mass. Sute Forester Bui. 
5). (F) • 

Mass. State P'oresU*r. How and when to collect whiu*-j>ine s<hmI (Masw. ."^late 
ForeaU*r Bui. 6). (F) 'y 

Mass. State Forester. Forest mensuration of the white puie, how to cHiimate 
standing timber (Mass. State Forester Bui. 7 V. * (F) 

Mass. State ForeeU^r. Forest fire- lighting equipment in our towns (.Mu^^h. State 
^ For';^8ter Bui. 10). (F) ^ 

Mass. State F^orester. How to make impn>vement thinnings (Maas. State Forcniur 
Bui. 8). (F)* 

Pinchot, G. Forest j)lauting (V. S. Forest Service Cirr. 61), (Bg) 

Pinchot, G. A primer of forestry (Farmers’ Bui. 173). (Bb) 

PiiicIiDt, G. A primer of forestry: IVt II, pra<’ti<al forestry (Farmern’ Itul. 
358). (Bb) 

Spring, S. N. While pine: Natural replacement on old fields in New Englaml 
(U. S. Burt'au of Forestry Hul. 63). (Ilh) 


UVrrf# andjbetr eradication. 

The eradication of qum’kgrass (Farmers’ Bui. 464). 


(Bb) 


A method of eradicating Johnson grass (Farmers’ Bui. 279). 


Cates, J-. S. 

(■ates, J. S., et ai, 

(Itb) 

Chestnut, V. K. Thirty }x>isonou8 plants of the United States (F|#mers’ Bui 
.86). (Bb) ‘ p 

(V)X, H. R. The crj<lieation of bindweed, or wild niorning-^ry (Farmers’ 
Bui. 308). (Bb) ^ ^ 

Dewey, L. H. Weeds and how to kill them (Farm|rs’ Bui. 28). (Bb) 
Hillman, F. II. Fodder in ration to farm seeds (rarmers’ Itul. 306). (Bb) 
Pamniel,.L. n. Weeds of the farm and garden. (0) $1.50 net. 

Rhode Island. Weeds, their enulication and control (H. I. Exp. Sta. Bui i:i;ii 

(M) * ‘ ' 

£6. Zqologjf, general and economic. 

»• 

(Bee also above references 3S0, 361.) « 

lAnville, IT. U,, et al. A textbook in general xoolog>". (CC) $1.2t)*iu‘t, ^ 
Osborne, II. Economic zoology. (N) $2. ^ 

V!. For hettermeiit of coihxtt^^fe and education. 

Abbey, M. J. * Normal-mhixd instruction in agrirnltun) (U..H.’Of. nf F/xp. Sta. 

0irr.«)0). (Ba). * • 

Anderson; W. h. The country town. (BBBB) |1. ' ' 

Bailey) L. The country-]^ movement in the United ‘ (X; $1.26 


\ 
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on«l preveotivee ajrainflt monc|iiitoo?i (I'Wumt.s’ Jliil. 


Flailoy, L. IT. The *Stat«* and the farmer. (N) $1 25 net. 

Hailey, L. II. The trainiii^Md fannere. ((’(3'(') 4^1 net: 

Hoy S('outR of .\inerira. Hey Seoiita of America. (H) 30 eenta. 

Hrcwer, I. \^‘. Rural hvfficne. (S) $U25. 

Hrieker, (i. A. The teaching of aprieiilturo in the Ingh whool. (N) $1. 
HhcII, Jennie. One woman’s work for farm women. (DDDD) 50 (ent.s mt. 
HiitUTfield, K. L. Chajners in rural progress. (EEEE) $1 net. 

ButU*r6el(l, K. I* The coimtry church and tho rant! j)rohlem. (EKKK) $ 1 . 0 S. 
Davenp>rt, E. M. Education for efficiency. ((TT) $| Tu\t. 

Davie, Hcnj. M. Agricultural education in the i)ublie w h(M»l8. iI:1:I:K; .^1 

net. 

Dodd, Helen. The healthful farmhouse. (DDDD) 60 eents net. 

Fowler, F. H. Early agricultural education in Maasachust-ttn. 

Fullerton, E. L. The lure of the land. (FFI'F) 

Gerhard, W. P, Sanitation, water supply, and w^wage <lispo«al of eountry hou>. ^ 
(GGGG) $2 net. 

Greene, M. D. Among et^hool gardens. (TIITnil) $1.25. 

Hull, Bolton. Three acres and liberty. * (N) $1.75.^ 

Harris, H. T. Health on the farm. (IIIl) 75 < cuts. 

Howard, E. 0. House flies (Farmers’ Hul. 459V (Ill>) 

Howard, L, 0. How insects affect health in rural districts^l'armerH’ Hul I.Vh 
(B b) 

llowanl, L. 0. 

444). (Bb) 

Howard, L. Q. Sowie facts about malaria (Karmens’ Bui. 450). (Bh) 

Howe, I>5V. Boys’ nml girls’ ngriniltural clubs (I'anuern* Hul. 3K.5V i lU. 
Jewell, J, H. Agricultural education, including nature study and m1hh»] 
dons (U. S. Bur. of.Ed. Bui. 2). (A) ‘ ^ " 

Kern, 0. J. Among country schools. (('C) $1 net. 

King, K. H. . Farmers of 40 centuries. (NXN) $2.50. 

King, F. H. Ventilation for dwellings, rural schools, ami sfahlos. (N.W) 
75 cents. 

Knapp, S. A. Demonstration w'ork on southern farms (rarmerv* Bui. 422T. (I'.l*) 

Knorr, G. W. ('oiiHolidated rural schools ami organi/atiou of a county syMnu 
(V. S. Of. Exp. Sta. Bui. 232l. (Ba) 

McKeover,^W. A. Farm boys and girls. (N) $1.50. 

Miller, B. ^^OutdcHw wc>rk. (P)* \ 

Page, L. W., (t How to prevent ty]>hoid f»‘vcr (I'armers’ Hul. 478). (Bb) 
Plunkett, 5ir*U. ^4^1© rural-life jwoblein of tlfo United gtates. *(N) $1.25. 
Robertson,* J. W. ^1^^;donald movement for rural education and other addrcs.^cs. 

(jjjj) X. 

Robison, 0. H. Agricultural instruction in the public high Hclunds the United 
States. (KKKiv) 

Sledd, Aindrew. Rural r. urban conditions in the determination of educatiomd 
policy (IT. B. Of. of Exj>. StH.).s (Ha) 

Snedden, Da\dd. Thw problem of vocational education. (HULL) 35centHiitt. 
Stiles, ('.^V., et n?J The sanitary pnvy (Farmers’ Bui. 463). (Bb) ^ 

JTrue, A. (T., et aXJ The American system ot t^picultural education (U. S. Of. <4 
Exp. Sta. 

Williarua, Dora/ Gardens ami their meaning. (U<’) ^0 cents net. 

Wilson, E. T. ^Modefii conveniences for flie iarin homes (Fanners’ Bui. 270). 
(Bb) ’ ’ , ' 
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^ A Voliune In the Library of Work and Play, ’' tor lala only as a compUto set o( lo vol 


volames at 117.50. 
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STS. Hunt, Tlit»s. The young farmer. (Oj 

S7‘>. Saiirt Mabr, Kate. A Bolf-Hupporting hnnn*. rX 

SSO. Savage, \V. (f. Milk ami tlie jmblicr health. (N) y.V 

5. PUBLISHERS AND THEIR ADDRESSES. 

A I'nited Ptale.s nnreftiiof Education, Washington, D, l*. 

,\I*I)ly tn the Commissioner of Education. 

•B V’dif'd Hiatfs ]>e|Nir! incut of Agriculture, Washington, D. C. 

Apply to the .Seoreury of Agrlculturt) for the*YKorl>ookj;. also for nmiipr issued 
, brandjcs of service in the Department of 'Agriculture: 

Ha Otticc of Experiment Stations ^ V. s. Dept, of .\griculmrr 
Bh runner:,’ iUillctlnsof the U. S. Dept, of Agrienlturc. ^ 

He Hurc;iii of Statistics of the U. S. Dt'pt . of Agricult iirp. 

Bd Division of Sutisticsof the U. S. Dept. ot-At»rinlltnre. 

^ Be Section of Foreign Markets of the S. Deju. of Apricnlture. 

Bf DivDionof Foreign Markewof the r. S. Dept, of ,\ pricnUnra. 

Bg Forest Service of the U . 8. Dept. of..\grIcnll ore, 

Bh Bureuu of Forestry pf the U. 8. D#t. of Agriculture. 

B1 

Bj 

" BC 

■ A 

• ( Massachii.setts Stale Mierd of Agriculture, State House, nu.-ion, Mass. 

A pi)ly ifl the Secretary. » 

Mrtswchusetts Agricultural Experiment Station,’ Amherst, M;k*:. f 

Massachusetts AKrlcuItuml College, E.xlenslun Bervice. 

.Apply to the Director of the Extension Service. i ^ ' 

Massachusetts State Forester, 6 Beacon Street, Boston, Miks. * 

('onnectlciit, “Slate, Agricultural Exinirlraent Station,* New* Haven, Fonn. 
Connecticut, Storra, Agricultural Exi)crlmcnt Station,* Slorr<, f'onn. 

Maine Agricultural Experiment Station,* Oroho, Me. 

New ilumpshiiti Agricultural Experiment Station,* Durham, X. H. 

New York, Cornell, .Agricultural Exiwriment Station,* Ithaca, N. V. 

New York, State, Agricultural Experiment Station,* (Jeneva, N. Y. , ’ 

IttuKio Bland Agricultural Experiment Stjition,' Kingston, K. I. 

The Mii^mlUan Company, 64-66 FIftA Avenue, New Y'ork, N. 

The Orange Judd Comply, 815-621 Fourth Avenue, New York, N. V. 
.DohpkHluy, Vttge A Company, Garden City, N. V.* 

V\'ehB\(^ul*lishing Company, St. Faul, Mliiif. 

A\'illmra Henry Muulc, 1707 FUt>ert Street, Fhiladelphia, Fa. 

J. n. L'ipplncott Cuinjiaiiy, Washington Square, Thlladelphia, Fa. 

John l.ane Company, New York, N. ' 

John Murray, London, Eng. 

Idaho AgrictiUmal E.xperimont Station,* MoAOow,Jdal)o. 

Thq A, I. Hoot Company, Medina, Ohio. 

American INmltry Asao^tlon, Morgan Park, HI. 

David McKay, Philadelphia, Pa. 

Michael K. Boyer, Hammonton, N, J. 

The Torch Press, Cedar Rapids, Iowa. 

Arnold Company, liOndon,^Eog. *f 

Ginn A Company , 29 DeAoon Street ,«Boeton, Mass. ^ I 

Cassell A Company, Limited, Ljj»ndon, Eng. 

The Breeders’ Gazette, Chicago, 111. * . 

J. E. Wing, Mechanicslmrg, Ohio. ^ 

Sanden Publishing Company, M2 South Dearborn Street, Cliti oro. in. ^ 
11enry"^t A Company, New Y'orJ^ N. Y^ ; , 

The DumFid Company , 46 ComhllL Boston, Mas<. 

John WUey A Bom, New York, N. Y. 

Frederick A. Stokes Company, 443 Fwirth Avenue. New York .NY. 

J. A . Craig, Omaha, Kehr. 

Hhnois XgrlctiUiiral Experiment Btatlon,' Frbai||^, lh. 

John Michels, Weal Rateigh, N*C. 

Virginia. Blacksburg, AgriculMM^ Experiment Station,* Black^-1Ml^g, Va. 
Wlsronsin Agrtoiitural Experitwit Station,* Madison, Wis. 


l»y the foUomng 
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William Briggs, Toronto, Can. 

The Home Correspondence School, Springfield, Moss. 

The Outing Puhllslilng Company, New York, N. V. 

8U\*er, Burdett A Co., 221 Columbtis Avenue, Boston, Mass. 

The Feather Publishing C^ompany, W'ushington, D. C. 

Texas Agrlcurtuml Experiment Station,* College Station, Tc.x. 

W.A. Ucnry, Madison, Wls. 

^ North Carolina, College, Agricultural Experiment Station,' West Raleigh, N. (’. 

D. Appleton A fa, 35 West 32d Straet, New York, N. V 
Maryland Agricultural Experiment Station,* Collego Park, Md. 

P. Blakiston’s Son At Co., 1012 Walnut Street, Philadelphia, Pa. 

American Book Company, 03 Summer Street, Boston, Mass. 

D. C. Heath A Company, 120 Boylston Street, Boston, Muss. 

Blate Journal Printing Company, Matllson, \\ is. 

Charles Scribner’s Sgns, 153 Filth Avenue, New York, \ . V. . 

Vinton & Co., London, Eng, 

W'est Virginia Agricultural E.xperlmcnt Station,* Morgantown, W. Va. 

Mendota Pul>lishing('ompony, Madison, Wls. * 

Iowa Agricultural E.xi)cri men I Station,* Amos, Iowa. „ 

Vennont Agricnltunil E.xj)erimcnt .Station,' Burling tort, Vt. 

The Fanilhr Company, Phila<lelphia, Pa. 

Ne\*ada AgrlctiUiiral E.xpcriment StatioiiV Reno, Nev. 

Comstock Publishing Company, Itha^’a, N.^V. 

Mrs. F. H. King, Madison, Wls. 

Wm. Blackwood A .Soii.s, London, Kng. 

The Chemical Publishing Company, Easton, Pa, * 

Wm. 8. Myers, New Turk, N. V. 

Ohio Agricultural Experiment Station,* Wooster, Ohio. 

Washington Agricultural Experiment SHution,* I'uUman, Wash. / 

Slmpkin, Marshall A Co., ITondoti, Eng. , 

Sotith Dakota Agricultural Ex|)erlmeul Station,* Brookings, S. Dak. 

The Ohio Association for the .Vdvani^ement of Agricultural Edm^utioji, (’olumbiis, oiiio, 
Mlddlebury College, Middlebtiry, Vt. 

Henry Field Seed C^ompapy, Shetptndoah, Iowa. 

Row, Peterson A Co., Chicago, III. 

B. F. Johnson Publiahlng Comj>any, Richmond, Va. 

Maine, State Superintendent of Public Schools, Augusta', Me. 

The Baker A Taylor Company, 33 EasC 17lh Street, New York, N. Y. 

The Cofttury Comjjany, Union Square, New York, N. Y. 

Whitcomb A Barrows, Huntington Charal>eri, Boston, Mass. 

University of Chicago Pres.s, Chicago, lU. 

Long Island Railroad Company, Medford, Long Lslaiuf; N. Y. 

D, Van Nostrand Company, 25 Park PIac«, Now York, N. Y. 

Charities Publication Committee, 105 East 22d Street, New York, N. Y. 

Bturgis A Walton Company, New York, N. Y. ' ^ 

James W. Robertson, Ctialr man. Royal Commission on Indu.strial Training ami 'rechniral Kiln 
cation, Box 540| Ottawa, Can, 

Teachers* College, ||^olumbta University, New York, N. Y. ' 

Houghton Mifflin Compeity , 4 Pork Street, Boston, Moss. 

A. C. MoClurg A (’ 0 ., Chicago, in. 

Manual Press, Peoria, 111. 

Spon A 9^berlain, 123-125 Liberty Street, New York, N. Y. . 

Howard Publishing Co., Washington, D. C. 

Farm Poultry Publishing Co., Boston, Ma& * ‘ ‘ 

International Harvester Co., Harvester Building, Cliicago, III. 

'C.'Bell A Sods, Ltd., York House, Portugal Street, Kingsway, LmiKon, W. (’. (Mm-niiyun Co 
American agents, 8ee(NXabove. ' ' . 

-Jv- . ^ . 
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APPENDIX. 


TYPES OF MASS/CHUSETTS. AGRICULTURAL SCHOOL ' 


Murid, X. V , the Ma88uchu80tts plan of a^icultural instruction wus doHi rihcd by its 
nrii:infttor litul director, Kufufl \V. Stimson, agent for ugriniltimd education of the 
Sjutc lioard, lioston. So much interest wua manifested hy tlieincn fn)Ui the other States 
I hut Mr. Slimson invited a group of those jKcsent to aocomjmny himot\ one of hia tripe 
of irisiiection in order to visit a number of echoola in operation and to study the experi- 
ment. ^ at first hand. The party consisted, in addition to Mr. Stimson, of tlireo repre- 
Miitativesof State dejiartments of education having charge of the work in agriculture— 
l.ayton »S. Hawkins* Albany, X. Y.; fdndley n. Dennis. Ilirrishurg, Pa,; Lewis H. 
( arris, Trenton, N. J. — and tlie writer of this report. 

Tlte parly mot at Northampton, Maes., on Monday morning, June 9, 1913, visited 
"ctuKils in the i remediate vicinity, and proe'eeded thence to Uadloyi Amherst, Peter- 
sliuiu, ami Xorthboro. Thg trip was made in Mr. Stimson’s touring car, which not 
(>idv add(Nl gnmtiy to the enjoyment of the party, but also made it powsihlo to cover 
nmre territory than could have he<m attempted otherwise and petmilted visits to a 
niimli«*r of the boys on t^ieir homo farms. On Wednesday evening the automobile 
trip of over 200 miles cnime an end at the Back Bay Station in Boeton in time to 
Calf h the r> o’clock train for Xew*^5[eri£* 

Tiie first school; visit < h 1 was.IIopk^ Academy, at Hadley, a VUlage of about 2,000 
inhabitants. Under the i>rinci]>alship of Franklin FI. Hcald, this school three years 
ago introduced a four* year vocational agricultural course. By thus attempting to 
adjust itself mor<i closely to tlm lu'edsof a small community in which farming interests 
were at Ica.'^t equal in imiMirtance to those of hif^er education, a most interesting 
transformation haa been wrought in a typical Imditional New England classical 
academy. The records show that under the old conditions the proportion of enter- 
ing students who were gnuluated reached the low-wat^r mark of 40 per cent, whereas 
last year il was 88 per cent. 

^ The work in the agricultural course is of secondary grade, and it is regarded as de- 
siral)le, though not absolutely eniontial, tliat piqiila shall have completed the work 
of the elementary school. There are 20 boys iii the school, o^w'hom 12 are taking the 
course in agriculture. The instructor is E. J. Burke, a graduate of the Ma/«achusetls 
A , .1 meet the instructor in the 


By William T. Bawdk.v, 

Managinff Kdit/n of *' Vitcafiona! Eduention.” 

A I a meeting of representatives of State <lepartmonts*of (‘ducatiun !i<*hl at Staten 



course, which is as follows, the numerals indicating number of ]>eriod8 w'cekly : ' 


First yew: Agriculture, 20; English, 6; general science, 3; social SL-ieiu'c, 3. 
Second year:«A^icultur6, 20: English, 4 ; biology, 5. 

Third year: Agriculture, 20; EngUsh. 4; cneniistry, 5. 

■Fourth year: Agriculture, 20; English, 4; i^ysics, 5., . ^ 


» This appendix reproluoes porttona of a report tinteh was bAntiy iigrwd upon by the four vpitofa 
named in tha first paragraph, whtqh was wrttteiJby Ur. Bswden, and which was .pul>lt!(h;d in the 


s]»end their free half days in taking the r^fular academic subjects’ planned for the 


morning, and those of the last two years in iWe afternoon. Pract icaliy all of the boys 
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The school ia not l&ige enough to mako prarticable special classes in science and 
English for the agricultural etuclents; so the simple plan has been adopted of enrolling 
^ them in the regular classes. Whenever the home project work requires the entire 
time of a JiUpil, he is excused from all classes temporarily. One small claaeroom^, with/ 
no special equipment, has^een set aside for the work in agricultiire. Tho fw-hool 
grounds include space for demoustAtion plats, and a small orchard which has be<^ | 
used as a laboratory for the study of sprajdng, ^ting, etc. The land and orchubl - 
are not essential parts of the scheme, however; so that it could bo duplic-ated in :my 
village or rural high school situated within reach of boys liviiig on tlie farm. 

The second tj-pe of school visited is the Snuth's Agricultural School at Northamptoli. • 
The feature of this school that interested the visitors most is its unique Iirchiteciurc. 

The illustrations suggest how admirably the building is adapted to its purpot^s (K*e 
4I-, p. 32.) 

By placing four building units so as to inclose a rectangle of suitable dimension!! 
(Plate A), and roofing over the inclosed space, an “&rena ” is provided width serves a 
number of distinctive purposes (see Plate B),„^he auditorium, wiii its raised se«ts, 
is so situated as to command a view of the indoeure when sliding partitions are lifted. 

On AVbdn€iday, May 28, 1913, a horse show was staged which lasted through the 
afternoon and evening. Prize ribbons were awarded for exhibits in 17 difierent classes. 

The boys put up a tent and built temporary stalls in the rear of the building to shelter 
the animals, and the arena afforded an ideal place for the exhibits (see frontispiece). 

The display indudod single and double teams of draft and of driving horses, boys 
and girls riding in the saddle, Shetland poniee'driven by children, and fast horses. 

An expert from the MaasaT’husqtts Agricultural College was present to assist in jmig- i 
h)g the exhibits, and, as part of the evening program, an official announcer drew atten- 
tion to the fine points of the various winning horses. At appro]>riate times the prize 
horses were led before the audience, and the practical demoiisinition n( horse judging 
was made complelo. There was no lack of fine horses, as exhibits ycr© entered from 
, near-by stock^rms and even from as far away as Springfield. 

t onceming the school itself the following statements from tho aunoutn ement ure 
explanatory: ^ 

The institution has three affiliated ^ools:- School of agriculture, girls’ school of 
industnee, and boys’ school of industries. The differ<»ut trades and occupations 
taught in the school are ^own as departments. T]ie boys’ school of industries alrc^y 
l^adepa^entof cabinetinaking andadep.artmentof madiinists, and is considering 
the advisabihty of establishiim a department of The girls’ st hool 

of jindustries already h^ a oepartment of homomakiug, and is considering thp 
advisability of establishing a d^artment 9 ! sewiiv and dressmaldng. 

The industrial work of each department is in the liands of trained and competeut 
workmen. In all cases these wortoen are taken from active life ratlier than from 
the teachinc^ prafeaaion. In addition to the expert workmen found in tJie industrial 
▼ort, expmenced ie^ers luve charge of the students in their nonindustriaf work 
in Engliah.iihrtory, dtixenship, science, etc. 

The work of the students falls under three heads, with the following time allotment; 
Productive woric, 60 per cent; subjects closdy related to theproducUve work, 30 per 
«n^ Bubiects that prepare for citizenship and leisure, 20 per tent. IVHe not 
slavtdily xoUowed, tlw is regarded as the best distribution of a student’s time that we 
can make 1x1 the#preeent status of vocational education. * 

Ths school is available for wy boy or jrirl between the ages of 14 and 26. No edit#- ^ 
tional qual^cationa are demanded. Boys and girls who have ^ completed the ' 
eeventh grade find the work exacting. They are not, however,, ejicluded from the 
school they demonstrate their inability to do the ^ork. No student is allowed 
to Kmain in the schopl who does not coine for the purpose of learning a trade or master- 
^ ing an occupation or who does not show' suffident ability to master the requiremenlA 
: ^ ol the induMrial part of his work. j 
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Tlie dirertor of the srhbol ie Dr. Herbert N, Loomis; Tlicpiss Brad lee is in chnge 
of Uie agricultural work; W'alter S. Oraffam is head of the Doye' school of industri^' 
and tlie work for girls is under the direction of Miss MUdred J. Taylor and Miss Caihe^ 
riue A. Murray. * * • 

The third type of school \-iBited is tJie consolidated rural school, with high-R'hool 
department, at retersliam. This school is out in tlie open country’ 10 miles from tlie 
nearest railroad, tmd occupies a beautiful site of about 10 acres on a liilltop. Tlie 
equipment of the school includes a greenhouse 20 by 30 feet. The principal is F. D, 
Ketxl, and the director of the agricultural work is L. B. Boston. 

When the visitors entered iJie room the class in agriculture was at work upon a very 
j)ractical problem in balanced grain rations, which grew out of a letter which tlie 
instructor had received tlie day before. The letter was from a neighboring farmer 
and read follows: 

I am uncertain as to wliat is the best grain ration to feed my tliree cows, and any 
information along this line would be appreciated. Tlioy are in a r^Uier poc>r pastures 
and I am at present fee<ling grain as follows: 

‘ Spot,” a grade liolstcin calved March 4; April milk yield, 1.075 pounds; May, 
1.175 pounds; at pr^nt gi\'iug from 33 to 36^unds per ^ay; gets 2 pounds cotton- 
Pi'e<l meal, 4 J powids com mesd, and 4J pouifds wheat nran per d^y. 

“Daisy,” a brown Jersey due to calve July 8; giving abemt 12 pounds milk^^er 
day; gets 2 pounds bran and 2 pounds com meal per day. This cow will be dn< 
off wiliiin a couple of weeks, but I would like to know how to best handle liei when 
fresh next montn. 

The tliird cow is of no particular breed that I know of; was fresh last September 
and due to calve next September; gi\*ing 15 to 18 pounds of milk per day now; she 
gets 2 pounds com meal. 2 pounds bran, and U pounds cottonseed per.day. 

I am selling whole i^lk to one of my neighnors at -^0 cents j>er 8i quirt can and 
want as d^p a grain ^ion as possible to produce a large flow of milk; 

W'orking from tlie given data Uie class i>rcpareii a statement of the proper meUiods 
of feeding, togeUier witli an estimate of the probable financial return. It would be 
difficult to find a more suggestive example of tlie ways in wliich the preseut-<lay 
8< liool is recognii®% and meeting its opportunities^for eoc’ial seri'ice, utilizing them 
at the same time for the maximum of educational values. 

In tliis school, as in tlie others d^*ribed, the agricultural instructor devotes lus 
entire time to two sections of students; a beginning section in tlie mornings and an 
advaftced' section in tlie afternoons. A boy may take UiLs work* only, spending the 
rest of the time on tlie farm, or on his free half days ho may elect one or more of the 
regular high-bchool subjects. • 

The fourth st'hool is Uiat at NortlibQTO, under the direction of John H* Fay. It is 
in successful operation without any land for laborat4>ry purposes. Class study is 
carried on in a vacant shire rented for the pnrpose, and all projects are carried out 
on tlio homo farms. * * , 


INDIVIDrAT. PROJECTS DESCRIBED. 


The following is the very interesting rei*ord of rheslerSpinney, Petersham school, for 
the summer of 1912; Vegetable garden, fivetoigbths acre, net profit, $44.35; credited v 
sqjf for labor, $12; boy’s return, $56,35; this vegetabl^j^arden constituted the "project” 
wliicb he'ea^ed on under school supervision. In^dition, he set out and cultivated 
1,000 strawberry plagts; vaisod 1 acre of com an^ne-fourth acre of potatoes; plowed 
and planted 1 acre of millet and on^fourth acre of liuckwheat; scared for 3 cows, 1 
horse# and 60 hens. ChMer’s father was incapacitated by an accident, so that the 
boy d^d all the work thitt was done on the home place that siimiper. A careful account 
was kept of work p^ormed uid produce sold, which sbdwed, t^t he was entitled to 
a credit of $164.60 for this ponproject work. Thus the grand total of return fc^ the 
project p^od, included the growing and ih» luu^estiiig season^ ^ 

20480®— b 
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During the proaent aeaaon. 1913, Gordon Nightingale, also at tlie Peterahfin school, 
is undertaking as his ^‘project’* tiie care of 4 dairy cowb, raising 3 calves, 2 pigs, and 
176 chickens. He is keeping careful records of the feed consumed, the amount and 
quality of milk produce^, and eggs and .chickens marketed. Besides this school- 
eupen'ised work he has assumed the responsibility of one-half acre of vegetable 
garden and 1 acre of corn; he set out in tlie spring an or(‘Iy«l of 3^ acres, 345 tre^ of 
three variotiosof apples, and between the rows of young trees is raising cropsof /^rn, 
turnips, and mangels. Figure 4 shows one of Gordon’s daily reports. • . 

In 1912 Albiu Anderson, a pupil at .the Nortliboro school, undertook as his preset 
one-sixth acre of potatoes, his fatlier at tlie same time pulUng iu a crop of 3;^ 

.Both sprayed with arsenate of lead to protect the growing plants from the potato beetle. 
In addifcion, as a result of wlial was leanie<l in school, tlio boy sprayed with Bor- 
deaux mixture in July in the effort to control bliglit. The father, however, c'^.l 
pot be persuaded lliat tlie ex^ labpr was worth w-liile, the usual decrease 
potato crop iu this eoctiou due to blight being regarded' as inevitable. -At har\'osl 
time the boy’s metliods were more than vindicated by a good yield of excellent 
qual^, while the plants in the father’s entire field were killed e^Iy by blight and 
the ;^ld was markedly (le6cieiit. 

^ In this connection it may be appropriate to refer to another instance of a school’s 
contribution, through its teacher, to the solution of practical farm problems, the 
details of which camo to the attentiou of the agent of tho.Slate board. It hapi^ncd 
one day that a valuable horse was severely gored in the flank by a ricious cow. a'hcre 
was no one about the neighborhood who could care for the wound, and iu fact iu 
eeriousneas was not fully realized at tho time. It seemed to be necessary tliat the 
horse be kept at work, and this, with the warm weather, soon produced a condition 
of fever, exiling, and suppuration, and the farmer realized that ho was threatened, 
with the or disablement of a valuable animal. About this time the agricultural 
instructor came to visit the boy's project, and noticed at once the critical condition 
of the home. He secured some silk thread from the farmer's wife, wid suture needles 
from his kit, prepared an antiseptic E*olution, and with the assistance of the boy ahd 
his father treated the wound. He then instructed tho boy in the proper core of the 
wound, and in a few days it healed j>erfectly. The farmer informs his neighbors 
now in no uncertain terms that “that young fellow they’ve got down there to teach 
* fanning hnoios hit businett, ” 

. * In the school at Northboro an experiment in fattening chickens for the market vtm 
undertaken as a class project in October, 1912. Each of the 11 membere of the cIa-« 
brought in 4 chickens. Those were all spring cockerels, culls frxjm flocks that wero 
not considered suiUble for carrying through the Winter, 'fhe fattening of theee for 
the market, therefore, was one of the normal problems of the poultry raiser. 

Crates were built in which the chickens were confined during the time of the experi- 
ment. They were fed twice daily, at 7 a. m. end 7 p. m,, all they would eat of a 
batter made of com meal and wheat middlings mixed with skim milk. Thirty minutes 
^ • daily for the 18 days were required for the work of feeding, 2 hours for weighing, and 
8 hours for kiUiiig and dressing'; loUl labor, 17 hours. The following is a table of the 
coat items, labor not being considered : 


Grain, 176 pounds, at 10.0176 $3 07 

Skim milk, 11 cans, at $0.16 ] " p 35 

Leg bands, for identification of birds [35 

Use of crates,' 10 per cent of cost ! 40 


Cost to feed 44 chickens . 
Cost to feed i chicken. . .• 




6 47 
.13 


Sach pupil kept a careful record throughout the progress of the work* and performed 
tilo nebmry computetions to determine the profits reali^ted. Such an exMiiment, 

T ( • ’ 
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besides training in methods of procedure, should throw light on the conditions under 
which it pays to fatten for the market, and when it is better businesB to eoll yilhout 
the bbor and expense of fattening. The opportunities for related work in matfae*- 
maiicB and language are suliicici^y obvious. 


concm:rio\8. 




This account mu'^t now be brought to a dose with a brief pummary of the impor- . 
tant considerations that come to tlie mind of the critical observer of the Maasa- 
dui.-^etta plan. 

1. High per capita costs.— Creative work of the type observed in these schools 
mcauB Uio nuiiutenance of a high level of enthusiatfui on the i>art of the workers, as 
well as constant intimate contact with the very practical and vital economic problems 
of farming. Ih^ommon with creative work in any other line of endeavor, it demands 
men of more than average energy and initiative. Under existing conditions of supply 
ami demand, it has been imjK>ssibIe to find instructors with the necessary qualifica lions 
for this work at. anything like the pre\^iiling rates of salaries for tcachet^Tln the 
srhfxils visited on this trip the salaries of the agricultural instructors range fiom $1,000, 
for one in liis first year on the job; to $1,800. In more than one instance the agricul- 
tural instructor is paid more than the princii>al of the scb<xd. Ab already noted, each 
such instructor i%expccted to devote his entire time to approximately 20 students. 

If necessary to face squarely the objection that education under those conditions 
Is ex]>ensive. It would certainly bo so regarded in certain parts of the country, for 
example, where the people are accustomed to paying teachers in the rural schools 
$r)(K) or less. The dt'cision that a proposed course of action is expensive, however, 
inuHt rest upon other considerations tluin a mere statement of copt in dollare and 
centn; such ti?, whal. returns from the exi>onditure can be shown, what will be the 


results of adopfing the altoniaiives of doing without or managing in sonic other way, 
how badly is it needed? ^ 

lU'ie is found the jaMtifioation for State aid. After it has been established that the 
pruiKiscd form of education w imiHjrUnt and necessary, it still fails of being put into 
effect in many places because the extra burden is too great for the community to '' 
assume. But the expected advantages are not to be 'confined to the community; 
honee the State is justified in encouraging the needed dovelopmont by financial 
assisiance. Acconling to the terms of recent legislation in several States, the Stale 


,j)ays two-fhirds of the salary of the teacher, or one-half of the oi)oraling expenses 
.(substantially the same amount of assisiauco), and thus reduces the burden to a 
point where the community can properly assume it. 

is to bo remembered, further, that these teachers are employed on a 12-months’ 
contract, which allows one month’s vacation and requires each teacher to spend 
two months, during tho winter, in ** professional improvement ” preparing fdr increased 
efficiency. This study is done under the supervision of the State agent. Tho 
instructor is, pf course, on duly all tho time during the planting, cultivatmg, . and 
harvesting seasons. . . * 

2. Agricultural education an intrestmentf not an expense.— Without ^oubt, there 
ore loealitioe where tho duplication of tfio MassachueoUs exj>erimeut would be rank 
cxtrax'agance, or possibly waste of public money. The' indiscriminate futroduct ion 
of such W(^k everywhere would bo a most unreasonable proposal. The present 
lendcncy, however, gradually coming to consciousness, is to regard money devoted 
to education aa essentially of the nature of investment rather <hAn expense. When 
this view is applied to agricultural education, in common with othor forma of voca- 
tional education, its significance is more easily gras^d than in the case of general 
education. And it ia not necessary in making this statemwt to contend that the 
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^neral proposition > any more true in the former esu*^* than in \he latter, borauf*e it 
is easier to see it and to demonstrate it. 

3. Practical nature of the work.— The feature of the plan that most impresses the 
visitor is the pnw’t.ical nature of the work undertaken. The instructor is a master ui 
real farm* work, »aud, with hh* students, deals directly with live farm ]>roblems and 
not with anin«ial experiments in a e<*hooI garden or laboratory, 

4. A sane point of view, — The ineinbcrs of the vi.'Jiting party were unanimous in 
expressing ^heir approval of tlie fundamental prin<ni>les upon which tlie ^^as'•'a- 
chusotts plan in basetl. Tlic entire experiment rests upon a strictly vocational 
basis. No boy is admitted tr> one of tlu^ <-iass<'s w'lio dues not actually live at 
home Upon a farm, or win) is unable to arrange to do jircMluctive farm work, since 
parent pr guardian or employer mu.st guarantee to the school that the boy W'^l have 

•.unrcstrirteti coni ml of the piece of land, flock of poultry, or lUlicr agreed-upon con- 
ditions of Uio proposoil project. The amount of time to' ho allo\vod''fur the work U 
ai^ expressly understofnl. 

Tlie instructor, up to the limit of bin ability, takes a fatherly <ir brotherly intcre.n 
in many vege table aiul flower gardens in the neigiiborliuod}. lie a<’Ia in an advisory 
capacity to as many of the agricultural undertakings of grammar-s<lioo 1 boys am] 
girls as he <-aii reach; hii^tlii.s is all on the side, if ilie State department of e<luca- 
tion would recognize such work, and give the necessary^ authorization for such super- 
\Tsion, it could greatly reduce the per capita cost, Hut it lias deliberately decided 
to limit itself, so fur h.h formal rengnition is concenied, to work of an intensive kind 
with boys and girls who have definitoJy chosen (o umlortake real resjKmaibilities ami 
who are mature enough to profit by the experience. 

' 111 thus limiting formal rorognitnm to siipervi.shm rtf boys ami girls who have defi- 
nite plans for farm work, the board doe.s not inleud to minirnizo the importance*of . 
school garden work and oilier .similar enteriirLse.s among the elementary school chil- 
dren, AVliile such work can n«M be regarded aa strictly vocational, it d.x>a have great 
prevocational or avocationul values. In order to conserve all these values, efforts 
are consUntly made to stimulate and dirc<-l the activities of the regular teachers 
and the cooperation of interested groups of citizens. Help is offered in planning 
and conducting “growing contests’’ ami public exhibitions under e<iiool ausiiiees. ' 
So far aa the instriielom are eoncemcil there is <’onstaiitly kept- in mind the aim 
of flyatemalically becoming ncqnaintcil with tlie best types of farming in the com- 
munity and then of exercising a lielpful inniience in tliose districta where it is nlost 
n^ed. Every effort is made to promote more permanent tennre of position on 
the part of the teacher ami genuine interest am! pri<le in the locality wliich ho is 
trying to buiUl up. In tliia \vork, aa in all sclmol W'ork, the disaatrous effects of a 
.constantly changing teaching population constitute almost the worst obstacle that 
must be contended against, 

^ 5. Supervision of unusual cfficiency;-Tlie mind and the sourco of inspim- 

tion in this whole movement is the Stale agent. More tiian once the visitors were 
witneeees of hia skill in meeting and utilizing situations as they arose, ' The instruc- 
tor may be with the agent for several hours aa they go about together in the automo- 
bile vifidUng each boy at his project. This time is spent in earnest consuUaliou 
about the details of ^lie work, in the giving 6f advice and-stiggestion, and in convey- 
ing some me«agesof cncourag^dment from a successful project under way elscwhorcs 
^d, finally, in the nectary ’criticism and correction of mistakes. The.Stato agent 
is constantly in tottch with the boys and their parents, upholding the hands of his 
instructors and, with the school trustees and members of advisory committees, inspir- 
ing them with appropriate commendation and with accounts of the achievements of 
other djstriota, 

^e* v^ue to the teachers’ of the continnal object lesson in sympathetic expert 
•4pe^T^on can hardly be overestimated. So far as the members.of ihe visiting 
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parly are concerned, il was iipreed tliat iliin was utie of the lunsi helpful euirfiestinns 
rarried awi^y frcun the eutiro trip. ^ ^ V 

6. AH problems not ytfl solved. — Tlie reader ahould not gaifi the erroneous impres- 

Hiiiu tlml a i>erfect system lias hceu e\olve(l ami that but liitle remains to be done 
but to transplant it. There are plenty nf unsnlvod problems; tliat is why the work 
is so interesting. High per capita cost, the oonBer\‘atLsm of rural jxipulatione, the 
diliieiilty of wx-urinp and retaining onieicMit teachers, the perfecting of machinery 
and method.H— these and other will a^iti iiuo to demand thoughtful study. 

' Kveii the boys and girls'preseni pruljloms of their own in the rural s('ho(d, as in the 
city scluMtl. Every instructor in vocational sahjecla will be able to sympathize 
with the agricultural instructor who jinds the jtrogress of his work iinp(Hl(‘d by the 
. necessity of dealing with the boy who just wants to try it to eh‘c what, il is like and 
the boy who discovers other interests ustKin as it appears that the new kijtd of schixil 
iiuHinR real hard work. 

7. The experiment successful,— If it would be misleading to leav^^^ie impression 
(if uehievtM perfection, it would, on the other band, bo unjust to witliholj com- 
mendation of die plan as a whole. It is not nocesKiry for the visitor to take the 
instructor’s or the agent's word for it;- .ho can obs(*r\e for liimself that the now kind 
of school is training in vocati^al eliicienc)-. is developing boys and girls of energy 
and initiative, lh fostering a s^rii of indepemlenco and perseverance, and is accus- 
toming young people to the experionco of successfully coping with real dilficulties. 

The work of these agricultimil srhtnds and department.^ is prim-ipally with boys 
find girls who have discontinued their work in tho regular schools or who have indi- 
calod a desire fur some form of trainipg other than that preparing for higher schoolijig. 

4 In making succc'asful men and women out of boys ami girls whose needs lia\ e been 
met only ii.i jiarl by the exisUng scluxils, ami in providing a traiuing in vocational 
eflicicncy, W’ith due regard to' social responsibilities, for those who can not utilize 
the traditional lugh-school and college education, the agricultural scIuk)! i.s nioeting 
genuine h«K;ial needs. 
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